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General Criteria (Res. A. 167(ES.IV)

E(30degrees) > 0.055 m-rad
E(40degrees)> 0.09 m - rad
E(40degrees )— E(30degrees) > 0.03 m - rad

GZ(¢,, )>0.2m

@._.. > 25 degrees .
GM > 0.15m E() = [,GZ(p)d¢

. . vessels lost
[Jvessels heeled only

Sea I unknown
condition: Total- 154

I oot Vessets Heading against sea
lll-rough Total: 102 vessels
Total: 156
vessels

Following
Quartering
Calm sea

I
=
| re
1 131-85]
20 17 119 21 55 62 16 38 13 18 21 12




2008 IS Code PartA, 2.3

Weather Criterion (Res. A. 562(14))
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1~ 109X AT e

LS RS ()
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r=0.73+0.6 (OG/d)

SCRIAE) ASIENBIEE ORI (5%

ISIEUS SHUSHKD DY 255 (3, 1REEER(C LSHERE 7
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https://www.atsb.gov.au/media/3446314/bsu%?2
Oinvestigation%20report%20510_08%20-
%20cmv%20chicago%?20express.pdf#search='
Chicago+Express+accident+container'

Figure 15: Path of the fall of the Al and the Master
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Ship Gross
tonnage

12,000

10,000

14,000

11,000

14,000

7,900

H—T YU —DKRLERIHI (2005-2009)

Water Area
Off Ibaraki
Prefecture

Off Ibaraki
Prefecture

Off Ibaraki
Prefecture

Off Miyagi
Prefecture

Off Aomori
Prefecture

Off Wakayama
Prefecture

Off Wakayama
Prefecture

Wave direction

Following waves

Stern quartering
waves

Stern quartering
waves (heading
of 30 degrees
from wave
direction)

Stern quartering
waves

Stern quartering
waves

Stern quartering
waves

Stern quartering
waves

Maximum
Roll angle
(degrees)

27

More than
30

25

More than
25

26

Reported incidents

The Ship suffered large roll due to a large wave from stern. As a result,
Cargo damage was reported.

Large roll occurred due to swell from port stern. Onboard vehicles were
shifted.

The Ship rofied ‘o 40 degraes dua to restoring reduction in a following
wave and sirong wind and then rolled back to 20 degrees in the
opposite direction with increased restoring. As a result, onboard
vehicles were shifted.

During the navigation wave height increases so that large list and
cargo shift occurred.

Combination of Ship Oscillation due to swell from stern and punching
due to swell from bow. As a result, lashing equipment was damaged.

After course change due to wind from starboard stern, large list
occurred due to swell from stern. As a result, cargo shift was reported.

The Ship rolled to 25 degrees due to a wave from starboard stem. It

induced cargo shift and then the large heel due to cargo shift
occurred.

(PH22458 EixBELBSEGES

ERPERDTERIFSR
\N
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p=pg¢ — pag,e” cosk(&—ct)

&E-¢& 1 6Osing Hcose) /x
n—1no|=| 0 <cosgp —sing (y)
{—{ —0 sing cos @ z
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p cos(nz)dS

Sw

xp cos(nz) dS

Sw

K=— ff Sw{yp cos(nz) — zp cos(ny)}dsS

Z(§0,¢9,¢)+W cosgp=0

M(C,,0.4)+W MGcosg =0

WGZ =—K +W OGsing
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TRouaH IR =1/20
~S

0 >
-~

0
CREST

STILL
—— prog.I with Smith effect

= — = progl
O progll

30 40

p=p9¢ — pIg,e " cosk(E—ct)
P~ pg<— pycé, cosk(E—ct)

MBEEEEL 258 (1985)

REREFTHED LR
NEY R ROE = i)

HIi=1/12
AL =108
p=10°

V.
\ w/o Smith effect i EXE,
AN - o

o,

with Smith effect

&/
0

1.

IBEHIERE N 258 (1985)
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AREREESRAER (2012)
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Grim's effective waves
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B8R (FRX)

> FERIEARAE R ORI =2 L —> 3>
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EFFER MM AE D ER VAR

¢ EXPERIMENT ® SIMULATION

BIRNDERE

DR

> 28EDERNTORARRERELD. 1. F2EER
H(CAREIBERD DI,

» 1>FHin (L =348M CGM=4mLlF, L=262mT
GM=1.4mUMUTF)

» PCC (L=190mTGM2mIUTF, )

» H—JxU— (L=208mCCM=1.93mUTF, L=
100m¢c. GM=1.6mELF. L=70mTGM=1m
)

> TOAR(IERS

Ref: IMO,: SDC5/INF.4, Annex 17, 2017

—IRHZDD25E

DU A ER R b
=

Hh—2JxV— [
&I

EARES—ER : PRAIER
(2023)

ship type

bulk carrier 1
bulk carrier 2
bulk carrier 3

oil tanker 1

oil tanker 2

oil tanker 3
chemical tanker
LNG carrier 1

LNG carrier 2
general cargo
containership 1
containership 2
car carrier 1

car carrier 2
cruise ship

RoPax 1

RoPax 2

osv1

Osv 2

chemical tanker 2
chemical tanker 3
chemical tanker 4
chemical tanker 5
chemical tanker 6
chemcal tanker 7
cement carrier
RoPax 3
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CIHRRRA MR YORXO> 5 Ffa (5100TEU) DEJK
RIS A M)y IREENICR DO T HHEESEHR (1998
F  AEKTEF)

[3P=262RB=40m, d=12.34m, GM=2.0m, T, =25.7.8
H=14.9m, T,=16.4s

35~40EDIEFEALIC LD, 13000D15E 1> 7 F D 1Y3%& in
ShmE. 1/3%Z185.

Ref: France, W.N. et al.: Marine Technology, 40(1),
2003
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A/L=13 H/ A=0.03 Fn=0.036 w ¢/ w,=0.482
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o.

sconds)

time(seconds)
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rrover SKIBE =1/20
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CREST

STILL
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= p9¢ — pyg,e " cos k(S —ct)
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eSS ain 258 (1985)
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ship type

bulk carrier 1
bulk carrier 2
bulk carrier 3

oil tanker 1

oil tanker 2

oil tanker 3
chemical tanker
LNG carrier 1
LNG carrier 2
general cargo
containership 1
containership 2
car carrier 1

car carrier 2
cruise ship

RoPax 1

RoPax 2

osv 1

osv 2

chemical tanker 2
chemical tanker 3
chemical tanker 4
chemical tanker 5
chemical tanker 6
chemcal tanker 7
cement carrier
RoPax 3
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Fig. 14 Critical velocity for surf-riding(H/ i =1/20) Fig. 15 Critical velocity for surf-riding(H/ 2 =1/10)
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and Engineering) 66(2), 2014
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Probability of large heel
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Significant wave height (m)
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*Fatal accident on board the CMV CHICAGO EXPRESS during Typhoon “HAGUPIT” on 24 September 2008
off the coast of Hong Kong, Investigation report 510/08, Federal Bureau of Maritime Casualty Investigation, 2009.
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