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1 General

1.1 Introduction
LASHCON™ is a MS EXCEL based calculation tool for evaluatimf semi- and non-standardised
securing arrangements.

The program calculates accelerations and balanderoés in semi- and non-standardised lashing
arrangements in accordance with annex 13 to thee @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 theragkes given in this booklet.

Normally either “.” or “,” is used.



2. User guide

2.1 Input sequence
1. Once LASHCON" has been started, the following screen picturbapipear:

- |Code of Safe Practice for : Sign:
Carzo Stawage and LASHCON IMO 0
securing 2003 Edition, Version 2.0 December 2003 Date: 40219

Annex 13

About LASHCON™: LASHCON is a MS 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 Secuting, 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 [
WIE Teat Veszal 123436 733 140 16.0 1.8 Print
NOTES

This version of Lasheon IMO contains the procedures for caleulation of accelerations and
lashing arranzement as given in the
Code of Safe Practice for Cargo Stowage and Securing, 2003 Edition. Annex 13

Following enhancements have been itticorporatad:
1. The range of validity for ship length has been extetided down to L=30 m.

2. The B'Gh ranze 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.



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

Code of Safe Practice for _ Sign: g
Securing 2003 Edition. WVersion 9.0 December 2003 Date: TR
Annexls S
Input of cargo unit data Give cargo unit stowage position
Cargo unit specification:
Mass of cargo unit: m ton Vertical: Deck, Figh ~| 7]
Coefficient of friction: ® -3 221 Longitudinal: | 5o -
Tranw, Long.
Wind expossd arsa: Aw m2 2 Calculation method:
Sez sxpossd arsa: As m2 2] @ lternative calculation _P| Recommandad
Lever arm of tipping: a m _U C Advanced calculation .._?J
Lever arm of stablensss: b m
Inpur of lashing data 1 2 3 4 ] & 7 8 & 18
Mviax securing load [KN]: MSL
Transverse lashing direction EH :" _‘:J EI _‘_’_] _:I il bt :J Yl
Longitudinal lashing direction ~ = = S = = = - ~[ ]
Wertical securing angle [degr]: o
Vertical secuninz angle [deer): | 8
Horizont. seconng point distance: | d [m]
RESULTS: "
Actual forces i Securing capacity [N /1Nm ] Accelerarions Show Graph >=
Transverse shiding force [EN]: 0.0| Transv. capacity; PSS [i7] 0 OK Trenaveras: a = 10,71 s
SB [ 0 OK  [Vertical a, = 828 msl
Longitudinal shding force [IEN]: 0,0|Leng. capacity Fowed [124] 0 OK Longitudmal: ap= 383 msl
Aft[IN] 0 0K
Careo tipping mement [KNm] 0.0 | Tipping capacity: PS8 [iv] 0 OK
38 [=N] 0 Ok
<<< Wgin Data | Print | Save to stack | Clear last Clear stack Shiow stack >
Main Vessel Data:
Vessel Name: Shup Id: Lpp [ml: B [rm]: V [kn]: GM [m]:
'S Test Vessel 125456 73,50 14,00 10,00 1.80

For help on input data, press tf® button to the right of the respective input. Thpuit
parameters are the same as explained in “CodefefPactice for Cargo Stowage and Securing
Annex 13.

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 threest.

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

7. Give the applicable lashing particulars
- MSL of lashing. [KN]
- Lashing direction for drop down boxes.
- Vertical securing angle [deq]
- Horizontal securing angle [deg] (Alternative metlody.)
- Horizontal securing point distance [m]



8. Calculation results are shown in the yellow aféatual forces” is the forces acting on the cargo
unit due to the Acceleration$ at the given lashing positior'Securing capacity” is the
accumulated lashing forces from applied 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 acceleration By il'u'r\.-‘s2 Long acc
Long. position: 0.0 01 0.2 ik 0.4 03 0.6 037 08 09 1.0 a, in mis’
Deck, high 10,71 | 1028 | 999 284 9,70 9,70 o84 990 | 1028 | 10,71 | 1129 383
Deck, low 896 | 869 | BA3 | 816 [ 816 | 816 | 816 | 843 | 869 | 896 | 036 292
Tween-deck 754 | 707 | 681 669 | 656 | 656 | 669 | 681 | 7,07 | 754 | 802 202
Lower hiold 670 | 625 | 602 | 579 | 568 | 568 | 579 | 602 | 625 | 670 | 716 151
Vertical acesleration agin ws®
928 | 766 | 625 | s5p4 | 434 | 434 | sps | 625 | 766 | 928 | 1109
Mote !
These accelerations Accelerations according to IMO Res.A714(17), Annex 13.
apply only 12,00 - | —¢—Vert. accel, az
for GM=1 80m
| —ir— Deck high, ay
10,00 |
—n—Deck o, ay
g 4G —»— Tween deck, ay
__E: 6,00 eck, ay" }ver hold, ay
§ —&— Deck high, sx
8 4.00
o —+— Deck lowr, ax
200 —— Twean deck, ax
~— Lower hold, ax
0,00 + + t |
00 a1 02 03 04 05 0s 07 o8 0g 1.0
Longitudinal position, x/L
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]
p - Coefficient of friction [ - ]
A, - Wind exposed area in square meterg] [m

Aw = Longitudinal wind exposed area [m’] Aw = Transverse wind esposed area [m']



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
—

= 1

b Tipping 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)

8

lashings shown on one side only

aft TOP VIEW fore



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 CS8)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 ¢ffrene
important that the cargo unit is lashed with laghiof same type, with approximate equal elasticity.
Lahing ropes and chains should not be combinaslrécommended to keep the lashings of
approximately same lengths.

24 Special featuresof Lashcon IMO

Stack function:

LASHCON™ offers the possibility of saving your results istack. Lashing results, together with
basic input is saved in a compact form in a tabl¢his way, the effect of different lashing
arrangements or stowing positions can be comparad easy manner.

Stack buttons:

“Save to stack”: Current lashing data and results are saved tetdud.
“Clear last”: Removes the last entry in the stack.

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

“Show stack™ Shows the stack.

2.5 Program assumptions

The calculation of accelerations and evaluationashing arrangements is based on the method
described in annex 13 to the CSS code. For detaiheory for evaluation of forces, please refer to
CSS Annex 13. The following assumptions are diyepioted from the code:

A vertical securing angler greater than 60° will reduce the effectivenesthisf 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 gdipele imminent tendency to tipping or by a rekabl
pre-tensioning of the securing device and maintjrihe pre-tension throughout the voyage.

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



LASHCON™ applies to lashing arrangements with vertical Eaguangles in the range according to
table 5 in annex 13, i.e. -38% < 90°. Lashing angles outside this range may giveupt results. In
case such angle is given the program will giveftlewing warning:

a<-3Cora>9C : Warning! Securing angle outside range stated in annex 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 extrapolajetheans 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, tHosvfng warnings will appear:

L>200m: Warning! L >200.
Accelerations are extrapolated outsidethe range given in annex 13!

B/GM <7 : Warning! B/IGM <7.
Accelerations are extrapolated outsidethe range given in annex 13!

B/GM <4 : Warning! B/GM < 4.
Transver se accelerations are not calculated!

V>25kn: Warning! V > 25kn.
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.



