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An Analysis of the Influence of Ship Motion on the Securing

and Lashing Systems of Containers on the Deck

Hyeon-Kyu Yoon™ - Gyeong-Joong Lee’ - Young-Hoon Yang'

*Maritime Safety & Pollution Control Lab., KRISO/KORDI,' Yuseong P.O. Box 23, Daejeon 305-600, Korea

- T

B2 EFshe Avte 34 AEe] P& Yol &5 & dA doh. 53] Helol s Zo] 4w Ed Bol 43

= Adute] ALoe o W LEJH FolA FER) M2 A sbF 2 JH§S vl ojYd dut A AH oY o]F
2 AEZ WA E7] 915t Securing® Lashinge 3174 Sled, 38§ Nade] AL st gzo] 2 8six: 559 A& Hrt
7t 2753 At g@A B =FdAE 3A Ado|vge @A) #4-3h= Securing 353 Lashing gejolel] g 3t= 3o of
@ AlAAl S § =213, D71A Lashing Hdo] disle] A4 S5t

A 4o : B3 52 Yo, Securing, Lashing

ABSTRACT : A ship runs with various modes of motion due to waves. Among the modes, roll mainly influences on the safety of
cargos on the deck of container ship. In order to protect cargo shifting and turning, securing and lashing system are generally
installed. In that case, it is necessary that the force and moment at the connection point of containers should be estimated.
Therefore we derived mathematical equations to calculate the forces of securing points and lashing wires. Also we calculated those

forces and moments about various lashing patterns.
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Fig. 1 Definition of coordinate systems and motion variables
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(c) Internal cross lashing (d) Twistlocks only
Fig. 3 Basic lashing and securing pattems

Securing@ Lashing A2 €1 Fig. 33 zko] A olyE 23
o2 AHAHAJD, Fel= 471K 718 gelSelh A4z o
Auto] A3 & AHolUMolnz AHoo|E 23 odoZ

—184—



A RAolAgt £ =Fo F3o] A gt glen

g&sl 23 AHAL A9 a2 Aok Aeoq
ZAE 10803, Ad Aeojde] 2w FAlFae] A=
BE 35 m 9o} 1, y3EdE -20 m °jth

Auke Scantling 3¢l AAEEQ 25 knot2 383,
ostnE 10 m, HFe FAJatzto] 00" (o2 RE F8Y
1)Q 3ol diste ALE 33 Light Aol £5
7} 10 knot, S 12 m, 5 =AM FPasich A
Hog fo3n 12 mE YR A= §FzHdAWR & AF
2E FEANAA B =74 Adsis AEE HAF2
@b BEAse A4S s ITTC 33
(Bhattacharyya, 1978)& AH&-ste] 10709] FulSe g 3t
AR AEL 33 F FHI AR

29EY

43 AN Ax & 2F

274 Y5t 3o P2 FAHEA 2sHe dod A
ol e YEaz WakE Fig 40 tehigich Aol o 2

HolujXo)B 2 scantling el AFQ7 3A dolvkA
%E A& B 4 gt

Fig. 591 scantling Aelell 9] A3l Ao o] vpbdd] 2
fale ¥& =AY P2 FeHoY FAR BAYEY
t}. Fig. 5. (a),(b)Z £33 B4 ofdZ Adolurt HZ A9
FANE P& F712 ¥ S ¢ 4 3, scantling el
e AFel g o R3] A RUEE APt A=
A& B ¢ otk Gustd 9% ey FFHed Fgate
T3 et 3o} BF xRt} Z7] ol £ ofZ: ZIHo]
Yzt 1% Aelelye] FAE st gl7] WEo] Mt &%
of mel F% Mg ¥ Wiy} 2A "k Fighlod
EAG g glo] ZeeYzie) uiy nd aA HE 5
YolFo|] dojutA "ok T§ Fig. 39 Twistlocke @
SecuringS 3= AT 9% lockdllA EAIG £ 3lo]
2-g3te g, o] 35E 1t lockd] ZEE AAstoof g
=2

Fig. 6= Table 19 Light 3-%%} Fig. 3.(a)¥] Vertical
lashingol @3} Lashing ¢tojole] #H&d T3 Fd& =4
gtk Adutel #Fa(Fig. )5 FdFo] 2F ZBE ZH9
U9 §5e F3d solofolrt FH(Fp ol REAT, ¥
F87F 3A dolwkS wiwt FL Azt < Ao ALt
Adolg] zFo) AFd I3, Mol HALEa 258 A
Hong, 5o g Aol HlmA FopA|, sjolojo]
Aol 2A;FL AL ¥ AL B F ok

Table 2o+ Lashing }olojd] 74 2 Ago] #galx= A
A<l 126% A9 Fig. 39 Lashing dglol w& g3} 9
ek viabg- g g Jehiiddoh A el A7) FHAAE Vertical
lashinge] 7P $-7310], 3943 w2888 Folxs A%
BAl d7] &A= External cross lashinge] 714 £& A
£ ¢ 5 ok

A . —Scantling|

, o (degree)

¥V

0 50 100 150 200 250 300 350 400
Time (second)

Fig. 4 Roll angle of container ship listed in Table 1
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(a) Vertical reaction force at left lower comers
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(b) Vertical reaction force at right lower corners
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(c) Horizontal reaction force at bottom surface
Fig. 5 Nondimensional reaction force in case of scantling
condition
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Fig. 6 Nondimensional tension of lashing wire in case of light
condition and vertical lashing pattem

Table 2 Nondimensional tension and reaction force when
tension is exerted at lashing wire of Fig. 3's three pattems

Lashin,
g patiem Vertical External cross | Intenal cross
Force
Tension ( F* ;) 0.05216 0.07265 0.07265
Reaction ( F~ Ry) -0.7961 -0.7538 -0.8566
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