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A Study on the Allowable Ship Motions for Container Ships and Ferries

Hirakazu SATOH*
Satorn SHIRAISHE#*
Haruvo YONEYAM A ®®:

Synopsis

This paper discusses ship motions moored at a quay wall as the harbour calmness index. Cargo
handling at a wharf may occasionally be interrupted and/or suspended if ship motions exceed the
allowable ones. The wharf operation efficiency, then, should be defined based on the allowable
ship motions for cargo handling in terms of the type and size of a ship and cargo handling
equipment.

In this study, we investigated instances of interruption and suspension of cargo handling due to
ship motions for container ships and ferries. We then estimated the allowable ship motions for
container ships and ferries through executing numerical simulations for each instance of e
interruption and suspension of cargo handling. We also evaluated and revised the estimated values
respecting opinions of cargo handling operators, and finally proposed the allowable ship motions
for container ships and ferries.

Key Words : Allowable ship motions, Container ship, Ferry, Calmness index, Cargo handling,
Wharf operation efficiency
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#2-1 P.Burm (1981a) Tk B8R M
HATE Surpe Sway Heave Roli Yaw
{m) (m) {m) (deg) | (deg)
& h—
, +2. +1, +0. x4, +3.0
(7 AR 2.3 1.0 0.5 4.0 3
Bh T SRS
- *1. +1Q, x0. *4, +3,
(r3hyah) 1.5 0.5 0.3 4.0 3.0
ST e
. . +0Q, +0. x0. +i. =B K
(a5, #hvany | EOS 0.5 0.5 1.0 1.0
a5,
RoRo +0.5 +0.3 =03 +0.3 42.0
(Normal Locks)
arFI,
RoRo 0.2 +0.2 0.1 nil nil
(Side)
a5,
RoRo +0.1 nil 0.1 nil nii
(Bow, Stern)
— i 10 | +05 | *05 | £03 | x20
LNG +0.1 +0.1 nil nil nil
-2 P.Burm (1981b) &k BHRE(M
" Surge Sway Heave Yaw
ki (m) (m) m | (ep)
& - 2.0 +0.5 +0.5 +1.0
PLEE AR
(5 RS, 15 .| +10 £05 | gwos
Py- s
BN | Loo | 1os | £o5 | =io
X5 Ha) - : G | ey
Very
, Very Very Very
LNG Sl Small Small Small
A 27 iR *0.5 +0.3 *0.3 ~nil
RoRo + 4 —:
(Side) +0.3 +0.2 +0.1 nil
RoRo . .
+ + ~
(how or Stern) 0.1 nil +0.1 nil
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ETERN | £1.0 | 10 | x05 | £3.0 1 £1.0 | £1.0
r AR TN
E(%g £10 | +075 | 205 | 240 | 220 | £20
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Y14y
il 9ty s i .2 £1.5 1.5 £15
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e
x s E10 [
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| 1V 357 +0.3 +0.6 0.3 1.4 0.5 £0.5
h[i"#.} Ab-£357" ETE] +0.6 0.4 E2.0 0.5 0,5
RoRo 3 BT 02 06 0.4 2.0 10 15
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R OELET £1.0 +1.5 +{L5 7,5 L LI £1,5
LA 1(:09’.:’»‘}1‘?? 0,5 +0.6 £0.4 1§ 0.5 +0.5
5U%HI 1.0 +1.2 0.6 +5.0 E LD k41,75

Jb- =10 +1.0 £0.5 +£30 EIN) 1.0

WG ik a4 %05 +0.5 £0.5 10 £1.0 210
N ¥ad ) ) ) ' o ’

TN b £2.5 +2.5 - - - +1.5

174 U'T?_‘;D 15 +3.0 — - — -
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BE-2 i AMOBESHERERTHHEN—AERT.
ION—ZTRELLTIFFHMORENEEXEH
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i JE,
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HBB A 0.15m BLF THMRBEENRBEL TWS. 2 1234567 | O62m | 6.7 | 0.23m | 675 | N 8.0n/-
3 1734567 | 1.80m | 54c | 0.68m | 54 | NNW | 19.0m0
4 17.34567 | 1.00m | 60: | 0.38m | 60: | N 5.6mrs
F-b SAMICB BRI R R A 5 17,3206T | 0.76m | 5.1 § 029m | 51. | "W 8. Amre
— = § 1734567 | 0.87m | 5.0s | 0.30m | 5.1. | W 5 Bare
r—z | BEEns L3S JH — 7 1734567 | 1.10m |  48s | 04lm | 48 | NNW 1 12600
His Tz | OJEG | JEGHE B 19804671 1 091m | 4.8, | 0.34m | 4.8. | ENE Tl mre
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) T :: :;2:2 6T | 065m | 5.6: | 0250 | 56: | N 7. Amrs
B ar 0.60m 5.1z 0.23m 5.1z NNW 8.4m/s
THIEZBWTE, H4icxd 72U —N—2c8 16 17,34567 | 0.85m | 55 | 0.32m 1  55: | NNW | 16.8mr
HUBRMHNHRLTOBRD, ©ITOMBRESR N T R R
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HBEN— 2B LRMBEFREEI £R-T TR 7 17,34567 | 0.62m | 74 | 023m § 7.4e | SSE | 3.0mrs
. RPOER L BITAIE 2 BEIM o BB L8300 22 17,329t | O51m | 88: | 019w | 85 | SSE | 48w
- 23 1734567 | 0255 | 5.5: | 0.09m | 55 SE | 12.9us
BEERE LGS OmEEEROBRNARES - B 24 1732967 | 053m | 74: | 0.20m | 74 N % .0ms
— oy e\ = , 25 17,3291 | 068m | 775 | 0.25m | 7.7- N 7907
BT B 0 FER/N— RS S H OB, B 300 25 17,3456T | 0.90m | 5.1s | 0.26m | B.s N 8.6m/s
ERN--RIZE AN S ARTAHATHS. ZFL, 7 1734567 | 0.80m | 6.0z | 0.30m | 64e | W 1 T6mrs
e o . . . O 18 1732967 | 068m | 5.8: | 0.25m | 5.8e W 7.9mrs
FTHOEBEMITERN I NZBNAESED XNz 75 173450 | 121m | 570 T 0d6m | S T RNw T 110
LT M S 1T B B RS B & o Tk e /N — 10 1734567 | 0.71m | 5.8: | 027m | 58. | WNW | 6.90r
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AMmOWE L EZRECMETHS. iz 17,3297 | 04Bm | 6.7: | 0.18m | 672 | NNW | 7.lwr
33 1732967 | 0.89m | B80: | 034m | 80s | NW | 7.9mre
34 1734567 | 0.72m | 5.7: | 0.27m | 57 | NNE | Bidmre
35 17,3857 | 106w | 5.2: | 0ACm | 52: | NW | 100wre
—l—P 3% 17,3455T | 0.62m | 665 | 0.20m | 6.60 | NNW | 4 7mre
37 17,32067 | 1.19m | 57 | 045m | 6.7s | NNW | 11.0mrs
) 17,3286 | ©.98m | 52 | 0.37m | 52s N 10.Tmrs
g ] 19.9046T | 0.68x | 54 | 0.25m | 54s N 3 1mse
40 17,34561 | 0.21m | 64 | 0.08m | 6.4s SE | 3.0ms
4] 17.3456T | 0.80m | 50, | 0.30m | 50s N 9.5mrs
17 17.3456GT 1.04m 5.6s 0.39m 3.6¢ N 9.4m/s
43 1732567 | 0.62m | 7.75 | 0.23m | 7.7% N 4 Bt
‘9{:3 44 17.329aT 2.75m 5.4s 0.28m 5.4 N 9.0mss
45 17,3456T | 0.60m | 5.8: | 0.23m | 58. | SW | 42mre
\ 46 1734567 | 0.66m | 5.8: | 0.24m | 5.8 NW | 87w
a7 17,3456T | 0.80m | 7.0z | 0.33m | 7.75 | WNW | 5.6mrs
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-~ 49 1734567 | 0.88m | 5.8: | 0.82m | 5.8 N 10.9m/s
o 50 1734561 | 0.42n | 6.0s | O.16m | 50, N 6.9m/
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MR 134 2 1 B H AT SR L C 1 B HRICHTE L T e Tos T ae o o ais
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(4) H#

BE-5 i HE#HOWIR MR RN— 2 EF7T. fHEN
—AEAIMERTEEL TV T FHROBRICHX
NTHB,

E-5 HEOHBER

]-8 RN T I3V D 18 1 e A T 4
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Wick2ETHS. 2L, BIIZH 50km Ehi M
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THWRWOT M BB 2EF—F 2L TK
5.

BERNESEERFT -5 ThHs0, FHIKRITS
PEBORESE 1.0mOFHEREOEIEMICEALT
WEEEMERENRELTWEZ N5,

-8 HEITBY B0 R 5 4 B

; N R ol
F—Z | WEERN> o T T EE | RE
1 5,783pwr 1.20m 9.8 | WSW | 2.0ms
2 5,94 6pwr 1.20m 9.8s WSW [ 2.0ms
3 5,946pwr 1.00w 7.3s SE 4. 95
4 5,783 owr 1.50m 9.3, W 4.6
5 Z,OQSDWT I.OOm 77-; NE 3.0m.’s
6 SIODWT I.OOm 87: ENE 2.0m.’5
7 5,783pwr 0.50= [ 11.% SSE 2. 1nws
8 3,191pwr 0.50n | 11.5: SSE 2.8
9 S10owr 0.50- | 11.5: SSE | 2.8ws
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