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Effects of Fleet-Angle on Sway Motions of a Cargo:
Design Force Calculation
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ABSTRACT: Over the last 10 years, significant changes have taken place in the world of container shipping. The size and the speed of the
quay-side crane have been increased considerably. As a result, the stiffniess of a crane is decreased and the sway oscillation of cargo may become
violent. The purpose of this paper is to determine the design force caused by the sway oscillation of the cargo, lifted by four ropes, with an
initial fleet angle, and the governing equations of the lifting system for an anti-sway control system design.
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Fig. 2 Dynamic load factor for rope fleet angle « = 0
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Fig. 3 Dynamic load factor fora = 5%, k=2,
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Decelerating time = 3.5 sec
Trolley weight : TL = 25 ton
Lifting system : LS = 13 ton

Fleet angle : o = 0 °
P 7MEE  a, = 0.087 g
ZEAG = 152, ¥ = 1.8

Table 29} Fig. 59 Zv) A%o) @ 43 2%E el
o MEjzglo] Alz=go] AFE w5 - 8 mme] H7o] AR
2, A5aA %4 W 20 - 35 mme] 7o) Atk Point 1
3} point 504 o] &Sk AHA7L YXFA e A e vie
ojgh @gro.z AlgEth Tela AEele] Axe] AF £
Tol e 57h BHEE thew Lol 7Y & gtk

7 B9
Antiway system off
F, = 2{TL + (¥ + D)(LS+LL)}a,

=2x{25 + 2.78x(25+13)}x0.087 = 22.73 ton
Antisway system on
F,= (TL + LS+ LL)a,

=(25 + 25+13)x0.087 = 5.48 ton

Table 1 The stiffness of C106 Sinsundae crane

Stiffness Flexibility Remark
Point 1 | 096 ton/mm | 1.04 mm/ton
Point 2 | 1.04 ton/mm | 0.96 mm/ton | Refer
Point 3 | 0.81 ton/mm | 1.24 mm/ton to
Point 4 | 1.04 ton/mm | 0.96 mm/ton Fig, 4
Point 5 | 0.81 ton/mm | 1.24 mm/ton
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Table 2 Field test result

Deflection
Antisway on Antisway off
Real | Theory | Real Theory
Point 1{7 mm | 6.07 mm |35 mm | 23.64 mm
Point 2|5 mm |5.26 mm |20 mm | 21.82 mm
Point 3{6 mm | 6.79 mm |26 mm | 28.19 mm |Refer to
Point 4|8 mm |5.26 mm |25 mm |21.82 mm Fig. 5
Point 5|0 mm | 6.80 mm |30 mm | 28.19 mm

Remark
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Fig. 5 Maximum deflection
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