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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 1Al General Cargo/ Container Carrier

Ship dimensions

Length, Lpp 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
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2.2 Definitions

“Cargo Securing Devices” is all fixed and portatéices 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¢&WL) 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 suggports either integral, i.e. welded into the hull
structure, or non-integral, i.e. welded onto thi $tucture.

“Portable Securing Devices” means portable deuvicsesl 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 arrangements cargo securing devices provided on
board the ship for the correct application to dr&gsecuring 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 gotection of the cargo and personnel that the
securing of the cargo is carried out properly drad only 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, andsighy 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 intendgorduide 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 which can affecsafety of roll on/roll off ships and of persons
on them include:

1.

2.

Cargo badly stowed or inadequately securedensicdn cargo units.

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

Poorly maintained ramps, lifts and stern doors.

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 anttecef gravity of the cargo unit and the
weather conditions likely to be encountered dutivgvoyage.
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3 Securing Devices and Arrangements

When securing devices are replaced, the invenisig/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 structure thase listed below shall be made without the
Masters special permission.

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

Fixed securing devices:

Type Manufacturer | Type Quantity MSL [kN] Sketch
designation
D-Rings “Lord of the D-562 18 150 Not included
D-Rings” in this Model
Manual
Twistlock “Container TW-16-22 48 250 Not included
foundation securing AS” 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
Lashing Chain| “Chain Chain” B14804 15x2m 74.5 t Maluded
in this Model
Manual
Twistlock “Container TW-1-C 112 250 Not included
securing AS” in this Model
Manual
Turnbuckle “Container TB-15-N 48 250 Not included
securing AS” in this Model
Manual
Lashing bar “Container LB-6-P 48 250 Not included
securing AS” 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 beaiiliged:

Before using any cargo securing device, wheiked 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, li;msgibod condition and does not require
repair or replacement. Especially after heavythveravoyages the lashing equipment should
be carefully examined. Defective portable lastgggipment 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 pqment.

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

Portable equipment not in use should be colleateldstored 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 teasimuuld be gouged out and rewelded. Welding
of the device to the structure should be camiethby approved personnel in accordance with
recognised welding practice.

If the underlying structure of the deck, tank,thatch 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 &muld 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 stiteiged/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 adjustéuolyiid 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 laghivhich may become slack due to the cargo
deforming or compacting during the voyage. Laskimgy 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 tempeamatu

3. If adjustment to the cargo securing arrangernasttio be carried out at sea under adverse
weather and sea conditions adequate precautiaestdide 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 whieltrging other cargo.
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5. Sufficient reserve securing devices shoulddrgad 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 toitagezl into the “Log for Maintenance of Cargo
Securing Equipment”, see Appendix 1.
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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 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 ¢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 theitgstorces, can be calculated based on
methods for evaluating forces as outlined in thaual.

** 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@eship leaves the berth and the securing should
be based on proper planning, execution and supamnviRelevant 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 eticatale.

- 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 GMezalu

Where practicable, cargo units shall be provid#l a Cargo Stowage and Securing
Declaration, stating that the cargo has been plptwed 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 skipnof 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 adequatmasures 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 adequatestwesthat 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@adgoes 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 increasefrjcef. paragraph 7.2.1 of the CSS Code.

8. Cargo units containing hanging loads (e.g. etlitheat, floated glass) and very high cargo units
are, because of the relatively high position ofdéetre 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.

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 spediitlting 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 fortaashe 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 aadgtions of the centre of gravity of cargo unit 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
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 accel#ons and the complexity of dynamic calculations,
the lashing forces apply to rigid and unsprung cafgiditional 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 calaulaithods 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 LASHCOWN 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 andridgo(IMO MSC/Circ.1026) is included in
Appendix II.

4.15.1 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#mairto 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 be @ilesed 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@tevices or other reasons. This safety fastor i
used in the formula to derive the calculated stite(@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 ordepitovide 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 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).
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This method, which implies a transverse accelanaifdlg (9.81 m/s?), applies to almost 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 tearseg 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 ndtet@ounted in the number of lashings under the rule
of-thumb.

4.1.5.4 Ship Specific Example based on Alternative Methassing IMO LASCHON"

Input to IMO LASCHONM:

Lpp =155.6m

B =21.0m

Speed =17.0kn

GM =25m

Cargo mass: 55t

Dimensions: L=6.0mB=40mH=40m
Stowage: 0.6 L on deck high.

MSL of lashings: 110 kN

[Th 0.3 (steel — timber)

Lever arm of tipping: a=18m
Lever arm of stableness: b=20m
Horizontal distance from securing to tipping axis: d; =4.1m

d=7.0m
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 6 x2 =12 kN
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PORT STBD

A

Front view

No4: a=40", p=30° _No.5:a=40°, =30’
No. 3: a=10°, f=40"

/

1= No.6: a =40", p = 20"

PORT STBD

/- Ut~ No.7: o =40, B = 20°
No.2: a =107, p = 40" . :

No.l: a =407, B = 30° G

™ No.8: @ =40°, p = 30°
Top view

Print outs from IMO LASHCON":

Code of Safe Practice for LASHCON IMO Sign:

Cargo Stowage and Time: 11:07

Securing 2003 Edition, Version 9.0 December 2003 Date: 04.02.12
Annex 13

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 155,6 21,0 17,0 2.5
NOTES:
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Code of Safe Practice for Sian:
Cargo Stowsge and LASHCON IMO i 55 s
Securing 2003 Edition, Version 9.0 December 2003 Date: g
Annex 13 040232
Input of cargo unit data Give cargo unit stowage position
Cargo unit specification: Full track vehicle
Mass of cargo unit: m 55.00}ton Vertical: | Deck, high v i
Coefficient of friction: i 0,300( - ) Longitudinal: ]érrr—a
Transy. Long :
Wind exposed area Aw 24,00 16,00{m2 Calculation method:
Sea exposed area: As 12,001 8.00|m2 @ altemative calculation Recommended
Lever arm of tipping: a 1,80m O Advanced calculation
Lever ann of stableness: b 2.00im
Input of lashing data i 2 3 4 5 6 7 8 i
Max securing load [kN]: MSL | 110 | 110 | 110 10| 110_J 110 110 110__ — ]
Transverse lashing direction s |wles wles FPS wisse wlss |wlse wls |w |w v
[ Longitudinal lashing direction m wla wlmd wlma vl vl [wlre wlme v e[ v
Vertical securing angle [degr]: o 40 10 10 40 40 40 40 40 o
Vertical securing angle [degr]: p 30 40 40 30 | 30 | 20 | 20 | 30 =
Horizont. scouring point distance: dm | a1 | 70 70| 4l 4,1 4. 4,1 4.1
RESULTS:
Actual forces |Securing eapacity [ kN/kNm ] Accelerations
Transverse sliding force [kN]: 4413 Transv. capicity: PS [kN] 433 Not OK | Transverse: 5= 137 w2
5B [kN] 450 OK Vertical: a,= 402 w2
Longitudimal sliding force [kN]: 192,0}Long. capacity Fwd [kn] 82 OK Longitudinal; a= 306 w2
Aft N 81 OK
(Cargo tipping moment [kNm] 944 Tipping Capacity: PS [kx) 1728 OK
SB [kN] 1898 OK ,

Conclusion:

One extra lashing in port side direction is needed¢hangé angle to be similar as for starboard side.
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CARGO SECURING MANUAL FOR M/S TEST VESSEL

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

Vessel Name: M/S Test Vessel Ship Id:
Accelerations according to Annex 13 to IMO Res. A714(17)
Transverse acceleration a, in m/s’ Long ace
Long. position: 0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 a, inmvs’
Dreck, high 5,95 5,71 5,55 547 5,39 5,39 547 5,55 5,71 595 6,27 3,06
Deck, low 5,39 5,23 5,06 4.90 490 490 4,90 5,06 5,23 539 5,63 2,33
Tween-deck 4,98 4.74 4,50 4.42 4,34 4.34 4,42 4,50 4,74 4,98 531 161
Lower hold 4.74 442 4,26 4,10 4,02 402 4,10 4,26 4,42 4,74 5.06 1,21
Vertical acceleration a, in m's’
740 | 611 | 498 | 402 | 346 [ 346 | 402 [ 498 [ 611 | 740 | 884
Note !
These accelerations [
apply only 10.00 | —e—Vent. accel., az
for GM=0.50m |
— % —#— Deck high, ay
800
=¥~ Deck low, ay
| _ 700
] —3¥— Tween deck, ay
E 6,00 g
[ % 5,00 i —8— Lower hold, ay
'g 4,00 —&—Deck high, ax
o
-4
300§ —+—Deck low, ax
2,00 T |
| —— Twien deck, ax
e e e ey e
——— Lower hold, ax
0,00
0.0 01 032 0.3 0.4 0.5 0.6 0.7 0.8 08 1.0
Longitudinal position, x/L
Vessel Name: M/S Test Vessel Ship Id:
Accelerations according to Annex 13 to IMO Res. A7T14(17)
Transverse acceleration a, in ms Long ace
Long. position: 0,0 a,1 0,2 0,3 04 0,5 0,6 0,7 0,8 09 1.0 a, inms’
Deck, high 595 5,71 5,55 547 5,39 539 5.47 5,55 51 595 6,27 3,06
Deck, low 5,39 5,23 5,06 4.90 4,90 4.90 4,90 5,06 5,23 5,39 5,63 2,33
Tween-deck 4,98 4,74 4,50 4,42 4,34 4,34 4,42 4,50 4,74 4,98 531 1,61
Lower hold 4,74 4.42 4,26 4,10 4,02 4,02 4,10 4,26 4,42 4,74 5,06 1,21
Vertical acceleration a, in m/s’
7,40 601 | 498 | 402 [ 346 [ 346 | 402 | 498 [ 611 [ 740 | 884
Note !
These accelerations Accelerations according to IMO Res.A714(17), Annex 13.
apply only 10.00 7 | —e—Vert. accel., az
for GM=1,50m |
Lot il S .00 | —#&—Deck high, ay
(Y ‘
4 | =¥ Deck low, ay
| 7.00
=~ |
] | —¥—Tween deck, ay
| E 6004 |
| % 500 i —&— Lower hold, ay
| § 400 | —=—Deck high, ax
| &
3.00 3 | —4+—Deck low, ax
‘ | —=—Tween deck, ax
| —=—Lower hold, ax
0.00 - - -+

0.0

o1

0.2

0,

4 0.5

08

Longitudinal position, x/L

or

0.8

0.8
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Acceleration, [m/s2]

Vessel Name: M/S Test Vessel Ship Id:
Accelerations according to Annex 13 to IMO Res. AT14(17)
Transverse acceleration a, in m's Long ace
Long. position: 0,0 0,1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1o a,inms
Deck, high 802 7.69 748 7.37 7,26 7.26 T3 7,48 7.69 8,02 8,45 3,06
Deck, low 6,81 661 6,40 6,20 6,20 6,20 6,20 6,40 61 6,81 7.11 2,33
Tween-deck 5,83 5,55 it 547 5.08 5,08 5,17 5,27 5,55 5,83 6,21 1,61
Lower hold 5,26 4.90 4,72 4,54 445 445 4,54 4,72 4,90 5,26 5,61 1.21
Vertical acceleration a, in m/s’
740 | 601 | 498 | 402 | 346 [ 346 | 402 | 498 | 611 | 740 | 884
Note ! B o B S S
These accelerations Accelerations according to IMO Res.A714(17), Annex 13. r -
apply only 10,08 37— - —o—\Verl. accel., az
for GM=250m

—&— Deck high, ay

—>— Deck low, ay

—#— Tween deck, ay

—6— Lower hold, ay

~&— Dack high, ax

—+—Deck low, ax

e Tween deck, ax

—— Lower hold, ax

04 0.5 0.6
Lengitudinal position, x/L

02 0.3 07

4.2 Application of portable securing devices

.1 duration of the voyage,;

.2 geographical area of the voyage with particutgard
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 thage;
type and packaging of cargo units;

intended stowage pattern of the cargo units; an
mass and dimensions of the cargo units.

ONOUTR W

08 0.9

to the minimum safe operational
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5 Supplementary Requirements for General Cargo/Contaier vessel

5.1

Bulk Carriers

5.1.1 Extracts from various Timber Deck Codes

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

CHAPTER 2 - STABILITY

2.1

2.2

2.3

2.4

2.5

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

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

.1 the increased weight of the timber deck cangotd:
.1.1 absorption of water in dried or seasonebtéeimand
.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 spacekimthe timber deck cargo and especially
logs.

The master should:

.1 cease all loading operations if a list devel@pavhich 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

Ships carrying timber deck cargoes should ¢peas 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.

However, excessive initial stability shouldaw®ided as it will result in rapid and violent
motion in heavy seas which will impose large slgdand racking forces on the cargo causing
high stresses on the lashings. Operational expimdicates that metacentric height should
preferably not exceed 3% of the breadth in ordgrévent excessive accelerations in rolling
provided that the relevant stability criteria aedisfied. This recommendation may not apply to
all ships and the master should take into conataer 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 af¢he 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 effectissr@gainst the entry of water;

.3 accumulations of ice and snow on such arealdt@uremoved; and

.4 it is normally preferable to have all deck lagls, 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 operasforalves 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 shdaddkept 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 tifywtiwat 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 timberkdsargo above the weather deck on a ship within a
seasonal winter zone in winter should not exceetbird of the extreme breadth of the ship.

3.2.2 The height of the timber deck cargo shouldestricted 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 welwails between superstructures and as close as
practicable to end bulkheads;

.2 at least to the after end of the aftermosthvedy in the case where there is no limiting
superstructure at the after end;
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.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 dieecithe ship does not exceed a mean of 4%
of the breadth; and

.4 to at least the standard height of a supetst@iother 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 efficieritched 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 adipable, 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 tharkN3
.2 after initial stressing, show an elongatiomaf more than 5% at 80% of their breaking

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

4.1.3 Every lashing should be provided with a tgimig 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 suatthie 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.

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 ggtan

.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;
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.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 sockeesjaally 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 ¢imaut 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 cargthmvicinity 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.ben.

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 declgae#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 permaitréeving 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.

4.4.2 If the timber deck cargo is stowed over tatles and higher, it should, in addition to being
secured by the lashings recommended in 3.4.lyrieef 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
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.2 alashing system to tighten the stow wheretiya continuous wire rope (wiggle wire) is
passed from side to side over the cargo anddwltinuously through a series of snatch
blocks or other suitable device, held in placédmnt 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 seguf the timber deck cargo should be tested,
marked and certified according to national regoes or an appropriate standard of an
internationally recognized standards institutepi€s 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 compésishould 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 aeelgo. 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 wagldof 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

6.2.1 The master should plan the voyage so asoid aotential 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 inviyageather. There can be no substitute for
good seamanship.
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6.3 Listing during voyage

If a list occurs that is not caused by normal Ussoasumables (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 emediately 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 caagoshifted and if this is the case the master
will have several remedies available to him dejregndpon the exact circumstances.

6.3.2 The ballasting and transferring of balladiuet 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 dteshtargo 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 detb@ll available pumps should be used to bring
the situation under control. Subsequent actiotisobwiously 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 deiea of the list has been exceptionally slow arel 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 shopllasting double bottom tanks) or removing
weight from the high part (deck cargo). Of the wmyions, ballasting is usually preferable and
if empty divided double bottom space is availatile,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 thigsyncause a far greater list to the other side.

The following is quoted from the "Code of Safe Ptase for Ships carrying Timber Deck Cargoes”
1991, Appendix A. The original numbering in the Ceds maintained.

Advice on stowage practices

1 GENERAL

1.1 The stowage practices described in this apgdradie 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.
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The basic principle for the safe carriage mbter deck cargo is, as indicated earlier, to mhke 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 trest

Lashings prevent deck cargo from shifting lyréasing 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.

The shifting of timber deck cargo is due maialyhe 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 pwerial properties and/or excessive forces;

.4 heavy rolling or pitching of the ship;

.5 impact from heavy seas.

Great care should be taken to keep the skap 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.

The lashings should be in accordance with enajpbf the Code and may comprise the
following types:

.1 Hog lashings are normally used over the secaddtlard tiers and may be set "hand tight"
between stanchions. The weight of the upper tigrsnwoaded 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 adoine 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 throwgghias 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 tdpeo$tow and secured to substantial padeyes
or other securing points at the outboard extresiibfethe cargo. Turnbuckles are fitted in
each lashing to provide means for tightening tkhileg at sea (see figure 5)

Systems for securing timber deck cargoesharens in figures 3, 4, 5, 6, and 7
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hag lashings

wire rope lashings

Figure 1 Figure 2

double sheave
snatch block

wira rope

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} wiggle wire
L o
T = — = | = foot wire

=F

winch

g
topping
lift
winch

turnbuckle or
lever tansioner

Figure 3 Figure 4

Chain lashings

turnbuckle

Figure 5

wiggle wirs wire fope
Emshing

chain laghing

o T hatch tarpaulin protected
stanchion b‘f Flyweoad and covered
stanchion with rope net

socket ——i

Typleal lashing system
for deck cargo of cants

Sipg SHEg;

Figure 6
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‘t
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.i_r

Jeyn paddyes

Figure 7

PACKAGED TIMBER AND CANTS

Timber packages are usually bundled by bandamiened mechanically (hard bundled) or by
hand (soft bundled). The packages may not hawvelatd 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.

Packages which contain random lengths likeljigoupt 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

steel bands/wires

steal bands/wires

P~

A

m

o
27 m . BOOm

Figure 8 Figure 9

gEzm 130
N

Packages for deck stowage should be solidlyeraad They should have bands adequate to
prevent slackening or disintegration of the paekdigring 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.

Cants are usually bundled by banding, butrtlegularities 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).
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steel bands/wires

I

4.00-5.00 m
Figure 10

A solid stow of packaged timber is not alwagsible as the packages of timber have different
measurements, may be partially soft bundles, apd gray 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.

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

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

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

Before commencing to load on the deck or hatchdéirm 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 thig'stunderdeck structure and assist in draining.

Due to the system of athwartship lashing, tbeage 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 produbanding 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).

dunnage

\ 1 1]

ﬁ‘. 'aﬁ 111

X by !

el

o V1S

hatch

Figure 11 Figure 12

Page 30



CARGO SECURING MANUAL FOR M/S TEST VESSEL

bulwark

stanchion

i s

’
Ll
v
”"
’
’
.
.
'
d
’
L
/
[
v
’
L
¢
’
v
v
’
v
4
)
'
’
’
’
!

Figure 13

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 stowagdaze 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 whielctirgo 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 oathwartship 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.

2.12 Large heavy boards and squares of timber, Vdasied 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 breakingckibgas. In the event that boards and squares
are stowed on top of packages they should bdesftlg restrained from movement.

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

3 LOGS

3.1 Iflogs are loaded on deck together with paekidagnber, the two types of timber should not be
intermixed.

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

3.3 In order to achieve a compact stow, the buttagh log or sling of logs should not be in the
same athwartship plane as those adjacent to it.
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In order to achieve a more secure stowagegsfudien stowed on deck, a continuous wire (hog
wire) should be utilized at each hatch meetingsihexifications of chapter 4 of the Code. Such
hog wire should be installed in the following mann

.1 At approximately three quarters of the heidhthe uprights, the hog wire should be rove
through a padeye attached to the uprights ateted so as to run transversely, connecting
the respective port and starboard uprights. Tuel&ishing wire should not be too tight when
laid so that it becomes taut when overstowed uwtitier 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 th&nner is to assist in obtaining as even a
tension as possible throughout, thus producinglamard 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 Inthe deck area clear of the line of hatctiescargo should be stowed in the athwartship
direction, canted inboard by some cargo laid &oré 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 reachedrmhaeight.

.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 dexocd# not stowed flush with the superstructure
bulkhead, may be fitted with a net or tarpautnetshed and secured over the athwart-ship
vertical surface;

.2 over the forward end of each continuous sedaifateck cargo and in the waist of the ship
the top surface may be fitted with a net or talipsstretched and secured across the breadth
of the cargo and brought down the outboard \ar§ides to securing points at deck level.

The following text is quoted from the Internation&onference on Loadlines 1966.

Annex | - Regulations for determining loadlines.

Regulation 44

Stowage
General

(1)

(2)

Openings in the weather deck over which casggiowed shall be securely closed and battened
down. The ventilators shall be efficiently protstt

Timber deck cargo shall extend over at leastetfitire 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.
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(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 stowashed 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 (9.84dgpat}. 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). Egtepland 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.

(8) When timber is in lengths less than 3.6 metés8 feet) the spacing of the lashings shall be
reduced or other suitable provisions made totkaitength of timber.

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

Stability

(20) Provision shall be made for a safe margirtaibity at all stages of the voyage, regard being
given to additions of weight, such as those dusbtorption 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.

Page 33



CARGO SECURING MANUAL FOR M/S TEST VESSEL

The following text should be regarded as DNVs ingegtation of Regulation 44 in order to
harmonise this Regulation with the Code of Safe Btige for Ships Carrying Timber Deck Cargoes
(Resolution 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 ieffity 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 supgctire at the after end, the timber should extnd
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 eradeck should not exceed one-third of the
extreme breadth of the ship. The timber deck calgmld 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 uprightsugd not exceed the strength of the bulwark aed th
spacing should be suitable for the length and cteraf timber carried, but should not exceed 3
metres. Strong angles or metal sockets or equifibyesit means should be provided for securing the
uprights. Lashings for timber deck cargo shoule@fieiently secured throughout its length by
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 @am¢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 btybit 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 weightisuc
as those due to consumption of fuel and stores.
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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 \eatiy should be provided on each side of the cargo
deck to a height of at least 1 metre above thgocain 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 anditieed 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 pretefrom damage by cargo and, as far as practicable,
should be accessible. Efficient provision shoudniade for steering in the event of a breakdown in
the main steering arrangements.
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5.2 Container Carriers

5.2.1 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 applebaling 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 openingas/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 secuwfilegrgo inside the containers should be
applied as the same cargo being stowed convefijiardoard.

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

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 istaiden.

- Work on top of container stacks is generallipécavoided. 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.

- Fall protection systems must be inspected ardtaiaed prior to each day’s use.
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Each fall protection system shall be rigged tnimize the free-fall distance.

5.2.2 Stowage and Securing Instructions

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

5221

Exceeding the maximum stack mass may result in:
- overstressing hatch cover construction

- overstressing stowage and securing devices

- damaging containers or loss of containers lmemnd

When twistlocks are not locked properly thisymesult 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 aaed

When the weight distribution in the stack is hig¢ prescribed in this manual this may result
in:

- overstressing stowage and securing devices

- damaging containers or loss of containers aamd

If the maximum GM - value in the stowage plaexeeeded this may result in:
- higher transverse accelerations

- overstressing stowage and securing devices

- overstressing the ship structure

- damaging containers

Stowage and Securing Plarof included in this model mangjal
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Appendix | — Log for maintenance of cargo securingquipment

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

Page 39




CARGO SECURING MANUAL FOR M/S TEST VESSEL

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 longitudinadsverse and vertical directions should be obtained
using the formula:

Fiyz) = Maky,z) + Buxy) + Fsxy

where
Fxyz = longitudinal, transverse and vertical forces
m = mass of unit
axy, = longitudinal, transverse and vertical accelerei(see table 2)
Fuxy) = longitudinal and transverse forces by wind puess
Fsxy = longitudinal and transverse forces by sea shgghi

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 ES.S 5.3 5.1 5.0 50 51 53 55 59 1.8
N O i ' e

0 01 0203 04 05 06 07 0.8 09 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 figudesot 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).

ouhwN Pk
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For operation in a restricted area, reduction eséhfigures 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 09765 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 1941,80| 1,64 1,49 1,37 1,27 1,18 1,10 0,989 0882 |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 1,76 162 150 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:

, (5862(L ~10345)

correction factor :( 0345%)

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, otihg transverse acceleration figures should be

corrected by a factor given in Table 4.

B/GM 4 5 6 7 9 10 11 12 B
on deck, high 2,301 1,9 1,72 15 140 1,27 1),19111,05 ] 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 154 142 133 126 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/IGM < 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. Effestaasures should be taken to avoid this

condition.

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, 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 adecguessures 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, (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 cduwigt 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 arrangemensappropriate calculation is sufficient.
1. Transverse sliding

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

where
n is the number of lashings being calculated
F is transverse force from load assumption (kN)
| s 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 secumwicds (kN)

CS= MSL
15

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

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 maimgitie 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.

q - -30° | -20°| -10Q¢° o° 100° 209 309 40° 500 60° 70° 80° Q°
Tin

03| 072| 084 093 1,00 104 104 1,02 0,06 087 Q,76620 0,47| 0,30
0,108 091| 097, 1,00 100 097 092 0,83 0J72 0Q,59440 0,27| 0,10
00| 0,87] 094| 0,98/ 100 098 094 0,87 oO(f7 064 0,50340 0,27| 0,00

Table 6 - f -Values as a function @fandp

Remark: f 34 sinJ + cosl]

2. Transverse tipping

This balance calculation should meet the follongogdition (see also figure 2):

FFasbmg+C%c,+CSc+ ... +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 islever-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 securingcds\provide sufficient longitudinal components to
prevent longitudinal sliding. If in doubt, a bat@ncalculation should meet the following condition:

FXS”(mg'I:z)+CS.f1+CSZf2+---+C$fn
where

F«  is longitudinal force from load assumption (kN)

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

F, s vertical force from load assumption (kN)

CS s calculated strength of longitudinal seayidievices (kN)

cs= MSL
15
Remark: Longitudinal components of transverse isegulevices 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 lodmjiad or transverse direction in practice but hane
anglef in the horizontal plane. This horizontal securamglef 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°.

fore aft TOP VIEW fore

lashings shown on one side only

Figure 3 — Definition of the vertical and horizdrgacuring angles and3
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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 anglg. The value of f

is obtained when entering the table witfrom 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 < ymlg + fy, [CS +....+ fy [CS,
Longitudinal sliding :Fx< gmly—Fz) + fx [CS +....+ fx [CS
Transverse tipping Fy[A <blmlg+ 09(CS[¢ +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 under Balance of forces —
Advanced method exceptdnd {, obtained from Table 7, and CS is as follows:

CS= @_
135
Table 7.1 for p=10.4
i for (i B for

fy 30 | =20 | -10 0 10| 20 ) 30 ] 40 | 45 | 50 | 60 ] 70 | 80 | 90 I
0 067080 0921100105108 1071021099095 085072 [0537[040] 90
10 J0ax 1079|090 098 [ 104|106 103 1Lal 098 |0ud |08 1071|056 040 80
20 1061 075 086 10941099 1021101098095 ]1091 082|070 [056[040] 70
O 033|068 | 078 JORY (0020951095 ]092]090 0860781067 05410401 60
40 1046 | 058 | 068 | 077|082 |08 | 086|084 108210801073 )0.64[0.53[040] 50
S0 10361047 | 056 064 107010741076 10751074 1072067 1060 [0.5] [ 040 40
6 0231033 | 0421050056061 0630641064063 0600550480401 30
01010 018 | 027|034 (041|046 050052032033 |0532]1049(045(040] 20
S0 [-0051003 |00 0170240301 03510301041 04210431044 (042(0401 10
90 |-020 014 [ -007]000[0.07 0140201026 028|031 |0.35]0.38 | 0.3%| 040 1]

l'able 7.2 for p= 0.3
b for £ [3 for
iy =30 | <20 | -10 0 0] 20 | 30 | 40 | 45 | 50 ) 60 | 70 | 80 | 90 I
0 0721084 1093[1.00]1.04|1.04]1.02]09092]08710.76]0621047|030] 90
1 070 082 092 |JO98 1021103100095 1091 JOB6 075062 (047030 80
20 066|078 | 087 ]1094|098|099]|096 091 |088]0.83]0.73]0.60]046]030] 70
30 060|071 080 087]090]092[090]086]|082]0.79]0.69]|058|045]030] 60
40 | 051 1062 | 070 077|081 |082|081 |0T7810.75]1072]1064]0.54(043[030] 50
S0 | 041 050|038 ]1064]1069]07110711069]067]0.64]0358]0.30]041]1030] 40
60 1028 1037 1044 1050]0.54]1057]058 058 |057]105510.5110451038]10.30] 30
70 101531022 028 |034]039]042]0451045|045]045]1043]040[0.35]030] 20
80 | 000|006 | 0121017022027 030J0331033]J034]1035]034(033[030] 10

o0 [-0.15]-0.10[-005]1000 0050100151009 021 0231026028 030|030
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lable 7.3 for p = 0.2

B for e I} for
iy 30 | =20 | -10 1] 1] 20 30 40 45 50 6l 70 8 90 X

] 077 JO8T 095 100102 L0 [097 0890851080067 105303710201 90

0 075|108 | 094 JO9S | 100|099 (095|088 | 084 ]0.790.67]0.52 037|020 50

20 |O71 O8I OB 094 096 | 0951091 JOSS|0O81]|076 1064051036020 70

30 {063 075|082 087|089 (0880851079075 ]0.71 0610480351020 60

40 1056|065 0.72107710.7910.791076 1072068065036 ]1045]033|020] 50

S0 046 |03 060 1062 106710671066 1062106010537 1049 041031020 40

6O | 033 | O40 | 046 JOS0 0530540531051 |049])047 10421036 [0.28]020]1 30

0 020|025 1030 O34 103710391040 1039 038|037 10.34]10.30]0.2610.20 20

80 10051009 [0 OIT7]0211023[025]1026]026]0.26]0.2610.25]0.23[0.20 10

90 -0 10 ]-0.07]-0031000]003 0071010101310 1410151017 10,0191 0.20]0.20 {

Table 7.4 for p=10.1

i} tor ct [} far
5 300 <20 | -10 LI} 1 20 k11 40 45 S0 Gl 70 hill 90 I

0 (0821081 (007 11.00][1.00[097]0921083]07810.72]1039]10441027[0.10] 9

10 ] 080 | 0.89 | 095 10981099 096 | 090082 1077|1071 10581043 [0.27]0.10] 80

20 076 [ 085 [0.9] 0941094092086 078 (07410681036 04210260101 70

30 | OT70 1078 | 084 JOBT|ORT |05 | O8O JOT3 0680630521039 (025010 60

40 |06l 069|074 1077 (0770751071063 1061 057047036 (023010 50

S50 051|057 062 004|063 |064 061|056 1053 049041031 )021)010] 40

6 | 038 | 044 | 048 | 030|051 [ 050 (04510451042 |0401034]0.260.19)0.10] 30

70 | 025|029 032034035036 (0350331031 |030]026]|021)0.16)0.10] 20

80 | 010|013 | 015|017 019 (020 (020|020 1019019017 | 005013 )0.10] 10

00 |-0.05]-0.03-002]0.00 002|003 [005]0.06]007]008]10091009])0.10[010] 0

Fable 7.5 for p=0.0

B lor (V] B3 for
iy =30 ] =20 | -10 ] 10 20 30 410 45 =1l 6l 70 80 90 ix

] 087109410981 1.00 0981094 08710771071 106410501034 1017 10.080] 90

10 JOS31093]0971098 | 09710931083 10.7310.70 0631049034017 10,00 80

20 [O8T10O881093]1094 1093 |088108110.721066 10601047 10.3210.16(0.00( F0

30 |075]|081 OB 0870830810751 066 061 05361043030 0.15(0,00] 60

30 066107210731 077107510721066 105910534 0490381026 013000 50

SO 1036106010623 1064 06310601036 10491045 1047103210221 0.1110.001 40

60 043|047 104910301049 1047 043 038 03530320251 0.17]0.09]0.00( 30

0 J030]032]10.34]103410341032]1030]0261024 102210171012 ]0.06)0.00] 20

0 JOIS1016 0T OIT 0070161015003 042 1001 | 0.09]0.06 [ 003 ]0.00 | 16

Q0 | 000|000 0.00] 0600|000 0000001000000 ]0.00)]0.00] 000 [0.00] 000 U

Remark: ix=cosa -sin} + p-smofv=cosa-cosf} + p-sinu
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Calculated example 1 — Advanced method
Ship: L=120m; B=20m; GM=14m; $de 15 knots

Cargo: m =62 t; dimensions =6 x4 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
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
STBD

—l

| &=1B

] @b

je—b=z2—wt—b=2—w |

i fromt view

frond viow top view
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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: u=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 X 6.2 X 0.89 =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 x60041.
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 arrangemhteight lashings.

a=40°p=30"Nos
fore No. 1 o =407 = 30°

—/‘_.-—*
o \

66 t
p=03 | %  No.3o=s0°p=20"

—

a=20"p=10"No.7

Mo.2 m = 50%p = 20°

a=20"p=30"Nos

N\ //

Mo, 4 o = 40" p = 407
a=40"p=30"No5

Calculation of balance of forces:

No. MSL | CS (kN) o B fy Csxf fx Csxk
(kN)

1 108 80 40° stbd 30° fwd 0.86 68.8 sthd 0.58 At

2 90 67 50° stbd  20° aft 0.83 55.6 sthd 0.45 3f.2]a
3 90 67 50" stbd 20°fwd 0.83 55.6 sthd 0.45 30 f
4 108 80 40° stbd  40° af 0.78 62.4 sthd 0.69 a88.2
5 108 80 40° porf  30° aft 0.86 68.8 port 0.58 46t4

6 90 67 20° port 30°aff 0.92 616port 0.57 382 a
7 90 67 20° portf  10° fwo 1.03 69.0 port 0.27 18vdl f
8 108 80 40° porf  30° fwd 0.86 68.8 port 0.58 464

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

Fy<pxmxg+ C3xfy + CSxfp+ CSxfiz+ CS xfys = 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<pxmxg+ Cgxfis+ CSx e+ CSxfy; + CS X 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:
Fx<pux(Mxg-E)+CS xfy+CSxf+ CS i+ CS x iy = 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:

Frk<ux(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 veaticentre of gravity of the cargo unit can be
assumed to be at one half the height and the teases\eentre of gravity at one half the width.
Also, if the lashing is connected as shown in #egch, 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.

Fy

e
l b \\!Ipping axis
Fy-a S b m-g+ 09-(CS-c1+C8;3-¢2.C83-¢3.C84s ¢4)
312-24/2 < 1.8/2-68-981 + 0.9-1.8-(B0+67+67+80)
374 < 600 + 476
374 < 1076 this is OK |
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Appendix Il — Applicable Annexes from the CSS Code

ANNEX 6 Safe stowage and securing of coiled she¢tal

1

11

1.2

2

2.1

2.2

2.3

2.4

2.5

General

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

Normally, coils of sheet steel have a grosssmasxcess of 10 tonnes each.

Coils

Coils should be given bottom stow and, whenpugssible, be stowed in regular tiers from side
to side of the ship.

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

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

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

Any void space between coils in the topmostdi®uld be adequately secured (figure 3).

always 2 wedges
strongly chocked

Vo e e

Figure 1 — Principle of dunnaging ahd wedging coils

wedges en each coil

Figure 2 — Inserting of locking coils
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bottom dunnage wedges

Figure 3 — Shoring and chocking in voids betweédts co

olympic lashing group lashing
[‘“;—‘{———-: r :}---1' syt M et B Eoicmirs O T
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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, immovaliteck 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-waleoils group-lashing should not be applied due
to their fragile nature; the end row of a top Should be secured by dunnage and wires, which
are to be tightened from side to side, and bytiewtdil wires to the bulkhead. When coils are
fully loaded over the entire bottom space andagl 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
1ashing turnbuckle tightening wires

O il el e e
1

1
1
{ R =
]

i

-, e . — . — — H:"".!___.’_.‘.B‘::E‘ : - — S |

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 wirggrg sufficient tensile strength. The first tier
should be chocked. It should be possible to fet¢ig the lashings during the voyage (figures 5
and 6).

3.4  Wire lashings should be protected against darfragh 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 shoand then lashing to prevent transverse and

longitudinal movement.

3.6 Caoils carried in containers, railway wagons svat! 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 theniesible hull stress or permissible deck loading is
exceeded;

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

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

2 Recommendations

2.1 The cargo spaces in which heavy metal produretso 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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The following measures should be taken wheristpand securing heavy metal products:

.1 cargo items should be stowed compactly fromthe 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 posaifidiepracticable;

.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 shorigilshbe applied to every frame of the
ship but at intervals of not less than 1 m.

In the case of thin plates and small parcébs;rate fore-and-aft and athwart ships stowage has
proved satisfactory. The friction should be inseghby using sufficient dry dunnage or other
material between the different layers.

Pipes, rails, rolled sections, billets, etoqudd 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 surfacé@fttargo, and be so positioned that no part of the
cargo is unsecured.

Wire Coils

Wire coils should be stowed flat so that eaghrests 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 unavoidablehere there are voids at the sides or ends of
the cargo space, the stow should be adequatalyesbc

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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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 wdrielpermanently 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 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, whenpessible 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 chiinfriction-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 crofistnsfow 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 metalpsastzich 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 byQbde of Safe Practice for Solid Bulk
Cargoes.

The hazards involved in transporting metalsanalude:

.1 shifting of the stow which in turn can caudsi

.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-demkg;

.4 violent rolling caused by excessive metacetigight.
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2 Recommendations

2.1 Before loading, the lower battens of the sgding should be protected by substantial dunnage
to reduce damage and to prevent heavy and sheecppof 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.

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

2.3 Iflight and heavy scrap is to be stowed inghme cargo space, the heavy scrap should be
loaded first. Scrap should never be stowed omfapetal turnings, or similar forms of waste
metal.

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

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

2.6 Care should be taken to avoid excessive loaatingnk tops and decks,
ANNEX 11  General guidelines for the under-deck stoage of logs
1 Introduction

The purpose of this annex is to recommend safdipeador the under-deck stowage of logs and other
operational safety measures designed to ensusafbdransport of such cargoes.

2 Prior to loading:

.1 each cargo space configuration (length, breandthdepth), the cubic bale capacity of the
respective cargo spaces, the various lengthzgsftb be loaded, the cubic volume (log
average), and the capacity of the gear to be tosiedd 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 andipepent 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 extraneouten® 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,
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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.

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 necessaryminale 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 ofgiaee. 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 coypéstehe length of the logs permits;

.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 completehedsngth of the logs permits;

athwartship voids should be filled tier by @ loading progresses;

butt ends of the logs should be alternatelgrssd to achieve a more level stowage, except

where excess sheer on the inner bottom is eneadt

.8 extreme pyramiding of logs should be avoidethéogreatest extent possible. If the breadth
of the space is greater than the breadth ofdébehtopening, 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 portiastarboard sides of the space should
commence early in the loading process (afterniegca height of approximately 2 m above
the inner bottom) and should continue throughletioading process;

.9 it may be necessary to use loose tackle to ename 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 rtigte 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 pummvifded should be stored in an easily
accessible place; and
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.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 thorowghlylated by natural or mechanical

means;
.3.2 testing the atmosphere of the space atrdiit levels for oxygen deficiency and
harmful vapour where suitable instrumentsaaaglable; and
.3.3 requiring self-contained breathing appa&bube worn by all persons entering the
space where there is any doubt as to the adgaf ventilation or testing before

entry.
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 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 eighit 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; 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 cgdlmatch number or otherwise

3 Recommendations

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

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

spaces of another shape in forward holds or ie€telecks should be transformed into a
rectangular shape both athwartships and longitligliby 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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Figure 1 — Stowage and chocking of unit loads taered stowage area (view from top)

The unit loads should be stowed without ang wpace 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 paostiosertically against the stack of the unit
loads. Wire lashings should be fitted from sidsitie 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 shoujgbls#¢ioned 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 shouldeggilarly 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 areritbes! 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:

m. | Code of Safe Practice for : Sign:
Carzo Stawage and LASHCON IMO 0
securing 2003 Edition, Version 2.0 December 2003 Date: 040219

Annex 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 [
NI Test Vassel 123438 735 140 100 1.8 2L
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 balfibebefore proceeding. See 2.2 Input Data for
details.
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3. After successful completion of the input data,lctie the buttoriNext Page >>"proceed to the

“Cargo and lashing data sheet'The following picture will then appear:

Code of Safe Practice for Sign:
CasirSthwngeanid LASHCON IMO e e
Securing 2003 Edition. Version 5.0 December 2063 Date: 050210
Annez 13 e
Input of cargo unit data Give cargo unit stowage position
Cargo unit specification:
Miass of caryo unit: m ton Vertical: Deck, igh «| 2|
Cosfficiant of iriction: ® ¢-y 22 Longitudinal: | 4o -
Tranyv, LMI-
Wind exposed area: Aw m 2| Calculation method:
Sea sxposed arss: As m2 2] ® Alternative calculation _2 | Recommandad
Lever arm of tipping: a = il ) Advanced calodation
Leverarm of stablenass; 1
Inpur of lashing data 1 2 3 - ] & 1 & & 10
Mviay securing load [KN]: MSL
Transverse lashing dirsction EH ¥ " = I "I ": ] x| = z >/ _.._..Iv
Longitudina! lashing direction = = = = A = A = - =l
Wertical securing angle [dagr]: ot
Vertical securning angle [dezr]- | 8
Horizont. secoring point distance: | d [m]
RESULTS: "
Actual forces i Securing capacity [NV /' 1m ] Accelerations Show Graph >=
Transverse sliding force [kN]: 0.0| Transv. capacity; PS5 [iN] 0 OK Tranzverss: a,=' 10,71 mis2
3B [1N] 0 OK Vertical: a._.=' 218 mis2
Longitudinal sliding force [kKN]: 0,0|Long. capacity Fwed [14] 0 OK Longitedinal: ay= 333 msl
Aft (9] 0 OK
Cargo tipping moment [EENm] 0.0| Tipping capacity:.  PS [0 0 OK
8B [i] 0 DK
<<< lain Data | pnt | Save to stack Clear last Clear stack Show stack »>
Main Vessel Data:
Vessal Name: Shup Id: Lpg [m]: B [m]: V [kn]: GM [m]:
NS Test Vessel 123456 73,50 14,00 10,00 1.50

For help on input data, press tf# button to the right of the respective input. Thput

parameters are the same as explained in “CodefefPactice for Cargo Stowage and Securing

Annex 13.

4. Fillin the in theInput 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 theesg.

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 [deq]
- Horizontal securing angle [deg] (Alternative metlodly.)
- Horizontal securing point distance [m]
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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 lashinfsufficient 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 ex¢écdétom theéTables and graphs”sheet. This
can be accessed by either pressing'8w graph >>" button or by pressing tH&ables and
graphs” tab.

SR | Vessel Name: Ship Id:

= Accelerations according to Annex 13 to IMD Res. ATI4{17)

b [ Transverse accelmtim&,inmfsz Long acc
Long position: 00 0,1 02 03 04 05 06 07 02 09 10 a, in o5’
Deck, high 10,71 | 1028 | 9299 284 9,70 9,70 984 990 | 1028 | 10,71 | 1129 383
Deck, low 896 | 84690 | BA3 gl6 | 816 | 816 | 816 | 843 869 896 936 292
Tween-deck 754 | 707 | 681 669 | 656 656 | 669 | 681 717 754 8,02 202
Lower hiold 670 | 625 | 602 579 | 568 | 568 579 | 602 6,25 6,70 716 151

Vertical acesleration agin ws®
928 | 766 | 625 | 504 | 434 | 434 | 504 | 625 | 766 | 928 | 11,09

Mote !
These accelerations Accelerations according to IMO Res. A714(17), Annex 13.

apply only 12,00
for GM=1 80m

4 | —e—Wert accel &z

—ar— Deck high, sy

10,00
—n—Deck o, ay

—»— Tween deck, ay

g

—&— Deck high, ax

Acceleration, [mis2]
o
=

8

—+— Deck lowr, ax

—— Teen deck, ax

&

~— Lower hold, ax

0,00

00 o1 0.2 03 07 og 0g 10

Lur?ﬁ?tudina?gawﬁo:;suﬂ.
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]
K - Coefficient of friction [ - ]
A,, - Wind exposed area in square meterg] [m

Aav = Longitudinal wind exposed area [mQ] Aw = Transverse wind exposad area fm’]
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A - Sea exposed area, 2 meters above BL, in m{m?ﬂs.

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
—
° a
==L

b Tijxping axis

Advanced calculation, lashing parameters:
MSL - Max securing load [KN]
o - Vertical securing angle [degrees]

d - Lever arm of securing force [m]
STBD PORT
CG E%
i : 5
é —
! N
[ 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 Advancedt@ation, lashing parameters)

aft TOP VIEW fore

8

lashings shown on one side only
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2.3 Calculation methods

Advanced calculation method

The advanced method is based on force equilibritimt@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 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 varo€ lashingsa, and horizontal angle of lashig)
The alternative method approach is regarded as anmgate than the advanced method. Hence the
utilization of lashing strength is higher. Calcelaistrength 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 highBnis method is therefore recommended. It should be
noted that none of the calculation methods inclubdeslastic properties of the lashings. It is ¢ffiene
important that the cargo unit is lashed with laghiof same type, with approximate equal elasticity.
Lashing ropes and chains should not be combinésiréicommended 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 tstHuo.
“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 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 forcesilgho
be considered, unless the necessary load is gdipélde imminent tendency to tipping or by a rekabl
pre-tensioning of the securing device and maintgjrihe pre-tension throughout the voyage.
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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.

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 giveftflewing warning:

a<-3Cora>9C : Warning! Securing angle outside range stated in arex 13.

The acceleration figures shown in table 3 in anth@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-fuantin 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 container securing devices and other
fixed cargo securing devices.

Appendix VI — Certification for portable cargo secuing devices

Insert in this Appendix the (DNV) product certiftea for portable container securing devices, aad th
product certificates for other portable cargo siecudevices.
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