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PART Il ANALYSIS OF ACCIDENTS

1I-1 Analysis‘of Accidents Records

(1) Analysis of Accident Records of the SCA

The Record of Accidents covering the 7-year period from 1976 to 1982 prépa‘red by the
SCA was subjecled to a computer analysis ‘whereby the following Tables I1I-1-(1)1 through
Table Hi-1-(1)-17 were obtained. o

For easy 'con‘lparative assessment of periods before and after the First Sfage‘De_‘velopment
Project of the Canal, the penod in question is divided info three groups: 1976 to 1980.; 1931 and
1982;and 1976 to 1982,

Table HEE-{1)} Number of Accidents by Type and Year

Grounding Collision
Y - ) Between | Betwee o : 51‘““ Touching [ Propeller leal
el fn In " "1 with | with | wim ° Bank | Fouling
Vessels Vessels Bank
Canal Port " \ Craft Buays Othes

inCapal in Port
1976 89 19 2 4 k3] 3s 23 4 12 8 254
19117 i i 14 22 50 47 26 6 18 1 264
1978 99 [ 0 27 49 56 k] 2 21 3 300
1979 &6 12 2 37 42 60 27 1] 19 3 268
1980 35 26 } 36 50 54 19 0 13 1t 295
1981 44 0 4 20 39 37 i3 0 5 27 189
1982 g 16 2 22 iR 33 14 1 B Q 174
Total 490 109 11 188 06 312 153 13 102 59 1,744
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Table HE-1-{1)}15 Number of Groundings in the Caual by Canses,
Positions and Months (1976 ~ 1980)

Post Month] Ue-
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Table 1i-1-{(1}15 (Continued)

—234—

Posi- e Month | Un- |y | ken. | Mar. Apr. | May | Jun. | Tul. [Aug. | Sep. | Oct. | Nov. | Bec. | Total
tion | Cause known

Shear 0 1 1 0 1 C 0 0 H 0 0 0 0 4

© | Mooring Manoeuvrabitity 0 0 0 1 3 ] 0 ¢ o 0 0 0 0 4
| Stearing Gear Troubk 0 0 1 3 1 0 0 0 0 0 H 1 0 [
& | £ngine Troubte 0 ol ol o]l 1] of 5] o] o 1 1| ol o 4
2 | Projector Trouble 0 0 0 0 0 o 0 0 0 0 0 0 0 (0]
;5 Bad Weather 0 1 2 1 1 1 [H 0 ] 4] 1 3 b 10
QOthes Causes i} 2 ] 1] 0 i i 1] 2 4] I 3 1 12

Tot2l 0 4 5 5 7 2 2 0 3 i 3 5 3 40 |

Sheer ' 0 1 0 2 1 0 0 0 0 g [¢) 0 2 &

o | Mooring Manocuvrability 0 1 0 1 0 0 ¢ 0 0 [+ ¢ 0 0 2
™ | Stearing Gear Trouble 1 1 2 2 3- 0 0 0 1 2 4 3 2 2i
2 | Fagine Troubte o] of of ol 2f of 2] of of 1| 1} of 2 3
= | Prejectos Trouble 0 Q 0 0 0 0 [} 0 0 0 1] 0 0 I
£ | Bad Weather 0 2 2 1 1 t 0 i 0 0 1 H 1 11
* 1 Other Canses 0 1] 0 7 1 0 0 0 3 [1] 2 ] 4 17
Total H 5 4 13 8 ] 2 1 4 3 B8 4 il 65

Sheer 0 1 1 0 0 0 1 1] O 0 1 1 0 s

2 | Moosing Manceuviability 0 1 4] 1 4] 1] 0 0 0 ] 0 1 0 3
= | S1earing Gear Trouble 0 4 0 4 11 3 0 3 2 1 i 0 0 19
> | Fngine Trouble 0 |l ol v 2l 0] o 0of 1| of 2| 1| o 9
| Peojector Teouble 0 0 0 0 0 0 0 0 0 0 o 1] 0 0
£ | Bad Weather 0 1 0 3 0 1] 1 0 0 0 0 0 2 7
| Other Causes 0 3 0 1 1 o] o o 1 o o 2 1 9
Total 0 12 1 10 4 It 2| 3] 4 1] a) s 3 52

Sheer 0 ¢ 1 0 0 0 0 o 0O 0 0 0 0 1
Mooting Manoeuviability QO 0 0 0 0 0 0 ] 0 0 0 4] )] 0

£ { Stearing Gear Trouble 0 (H 0 0 0 0 0 0 ¢ 0 0 o G 0
% Fngine Troubla 0 0 ) 0 1 0 0 L] (1] | 0 L] (1) 2
g Projector Troudble 0 0 0 0 ] af o| o ol o]l o1 © 0 0
o | Bad Weather 0 0 0 0 } 0 0 0 0 0 0 1] 0 i
QOther Causes H 0 0 0 0 0 0 [H] G O 0 0 0 0
Total 0 0 1 0 2 0 ¢ 0 0 1 ¢ ] 0 4

Skeer 0 4 6 31 2 i} 1 2 1 2 4 10 7 50
Mooaring Manoeuvsability 0 8 4 k4 4 0 1] ] 4] | (1] k] 1 23
Stearing Gear Trouble 4 11 [ i3 13 3 4 5 4 8 9 8 12 100

= | Cngine Troublz 0 2 2 4 9 2 3 2 i 5 5 i 3 44
& | Projector Troubte 0 I 0l o] of of o] o] o o o] of o 1
Bad Weathes 0 8 & 14 9 8 4 2 2 2 7 8 17 87
Oiher Causes o 12 1 19 1 9 6 4 14 3 9 10 10 108
Total 4 46 15 64 48 22 18 16 22 21 34 40 55 415



Fabte 11[-1-(1)-16 Number of Groundings in the Canal by Causes,
Positions and Months (1981 ~ 1982)
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Table 1I-1-(1)}-16 (Continued)
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Table [E-1-(1)17 Number of Groundings in the Canal by Causes,
Positions and Months (1976 ~ 1982)

Post: Moath} Un- Jan. ] Feb.] Mar. | Apr. | May | Jun. | Jul. ] Aug. | Sep. | Oct. | Nov. | Dee. | Total
tion [ Cause o kn?‘-\nﬁ_ | Lﬁ |
Sheae 0 0 1 1 ol o ! t 0! o t ol 1 6
o | Mooring Manoewvrabitily 0 0 0 0 0 0 0 0 0 0 G 0 0 0
| Srearing Gear Trouble 2 1 1] 1] 0 0 0 0 4] 0 1 1 1 6
2 | Eegine Troutde o | ot ol of 1y of o] 1t 1| of 1| of 2| ¢
g | Projector Trouble 0 1 0 0 0 0 0 0 0 ¢ 0 0 0 i
¥ | Bad Weather 0 3 0 1 D 0 4 1 h 0 0 1 1 %
s 0 2l 0 1 1 o o) o] 2| of o [ 7
| Other Causes 2] P ooy |
Total 2 5 i 3] 2] 0] 5] 3] 3] o] 13 2} &) 35
Sheet 4 o o o 2| o] o] o)l o] o] of 1 1| o 4
Moorsing Manocuvrability 0 1 2 0 0 Q ¢ 0 1 o 0 0 [ 3
A [ Stearing Gear Trouble 0 3l o) oo 4] o 1| v 0o 1] 1 2] 1] 16
! | Engine Trouble ) 1 of 1] ol 1 ot o6, 06| 0] 1 o]l o 4
& | Projector Trouble 0 of o] ol o}l o) of o o] o] o] o] o 0
E | Rad Weather 0 1 1 1 0 0 ] 0 i 0 ] 1 5 10
Other Causes 0 0f 0 1] of o] of o 2 1] o 1 1 6
T ] 7‘ﬂ T R D e )_—_|
' Total o 0 6 4] 6] a 1 1 { 3 2l 3 ! s 1) a4
{ Sheer _ ) of t{ 2/ o]l o] o t| o] of o} 72| 21| 13
' Wooning Mancewsiability | 0 3{ 2y o] o] o] o ¢ o} 1} o IR 3
G Stearing Gear Troubls 2 2 ! 1 3 2 3 o| o 2 4 i 4 25
:_) { Engine Troubk ¢ 0 2 1 0 0 0 0 0 3 o 0 1 s
@ . Projector Trouble 0 0 0 0 0 0 ¢ 0 0 o 0 0 0 0
£ | Baaweather o | of o) o af 3| 2} o 1} 2| 2| 2| o} 17
ﬂ;r Causes ] 0 _l’ 0 6 _i 2 2 2 ! 2 0 3 3 2 30
Total b 6| 1l 7 6| 3| 3] 6| 9|24 10] 98|
Sheer _ ¢ r o] o] of a| ol o 1 o]l of 1 o| 1 k]
Mooring Manoeuviability 0 1 0 0 0 0 0 0 o ] 0 1 0 2
| Stearing Gear Trouble o 3 0 1 ] ] a i o 0 0 1 ] 7
! ] Engine Trouble 0 0 0 1 1] 0 0 0 0 1 0 0 2 4
2 | Projector Trouble ] 0 D 01 0 0 oF 0] © 0 ] 61 o0 0
5 | Bad Weather 0 Q0 0 1 0 1 1 0 1] i 0 0 t 5
i Other Causes i} 2 1 0 1 ] 1 3} 1 0 0 i Q 9
|| Total 0 6| vy 3y 112 ,,im_iﬁﬁl_ﬁﬁ_ﬁ_LﬂLﬁL 30
Sheei o 0 0 0 2 0 0 0 0 0 2 ] 0 1 5
_ ' Moosing Manocuviability 0 1 0 0 1 0 0 1 0 0 o 0 0 3
o0 . Stearing Gear Trouble 0 [ G 0 ] 0 0 1 i 2 0 0 5 10
L Engine Trouble ¢ 0 1 i 2 1 o} o] o] of o o| o 5
™, Projecter Trouble 0 o L] G a a a G Q ] a 0 0 ¢
E 7 Bad Weather 0 2t 1 4 1] 1| 2l of o] o} 2} 6] s} 13
LOther Causes 0 2 ] 3 2 i 2 1 2 2 3 I i 21
| Touat 0 s| afw| 7] 3] 4 3] 3| 6] 5] 1] 12] &2
I sheer o v} 1) 2] o) o] o} o o) 1} of 1 o 6
| Mooring Maroeuvrability 0 o| of ol of o} of o] of a] o o o 0
o | Stearing Gear Trouble 0 0 1 1 0 0 1] 0 0 0 0 0 0 2
! | FEngine Troutle 0 0 0 0 ] 0 ] 1 o o] o 0 1 2
% | Projector Trouble ) o| o} ¢| of o} o) o ¢ o]l o| o] o ]
& | Bad Weather ¢ el of v} v 1| of of of o 2] 2} 3] 10
‘Pﬂer)(‘_auses B ol 1jof 2y o) 3]l o] 1jo]ofsf 1] ef 9]
Total 0 2 2] & i 4f o 2] of 1 3 4| 4] 2
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Table IIE-1-(1)17 (Continued)

Posi Month| Un- - . v e
tiom | Cause — Known Jan. | Ceb ) Mar, | Apr. | May | Jua. | Jul | Aug Sep Qct. | Wav. | Dec. | Totat
Sheer 0 2 1| o]l 1| o} of o] 1] o] of of o 5
@ | Mocring Manoeuviability 1 0 1] 1 3 ¢ 0 o 0 (1] 0 0 0 5
~ | Stearing Gear Trouble 0 0 1 3 1 0 0 0 0 0 0 1 0 6
L | Engine Troubte 0 ol of o 1| o +}p o] o v | 1| 0] 1 5
o | Projector Trouble 0 0 0 1 0 0 0 0 0 G 0 0 0 0
& | Bad Weather o | 2| 2f 1| 2f 1] el of of o v v] 2| R
Other Causes 0 3 1 1 _l_ 3 ] 0 2 ) O 1 3,_ i 17
Total ] 7 5 6 2_ 4 2] 0 3 1 3 5] 4 50
Sheer 0 1 0 2 1 1] 0 1 0 0 L] 0 2 7
w: | Mooiing Manceuveability 4y 1 ¢ 1 0 G L a 0 0 it 0 o ?
= | Stearing Gear Trouble 1 1 3] 4 3. of 1) of 2| 2z s| 3| 2| 2
:} Engine Trouble 0 1 0 0 3 1 2 0 0 1 2 0 2 12
= | Projector Trouble 0 0 ] 0 0 0 0 0 0 0 0 0 0 0
g | Bad Weather 0 2 3 i 1 1 0 1 ¢] 0 1 1 1 12
¥ | Other Causes 0 1] 2 7 1 0 0 0 3 0 3 (1] 5 21
Total I & 8 15 9 2 3 2 5 3 11 4 12 81
Sheer 0 H 1 0 0 0 1 0 o 0 1 1 1] 5
o | Moorirg Manozuwrabitity 0 1 0 1 0 0 0 0 0 0 0 1 G 3
— | Stearing Gear Tiouble 0 4 1 4 1 1 i 3 2 1 1 0 )] 18
> | Fngine Trouble 0 2| op v o2 v o o v o] 2f 2] 0f u
| Projector Trouble 0 0 0 0 0 0 0 0 0 1] 0 0 ¢ 0
g | Bad Weather o] 1 2 3 0 0 ] 0 0 0 0 L] 2 8
¥ | Other Causes 0 3] 0 1 1 1 1 0 1 0 ] 2 i il
To'fli ) e 0 12 4 10 4 3 2 ] 3 4 ) 1 4 [ 3 56
Sheer 0 0 1 0 0 0 1] 0 0 0 0 0 0 1
Mooring Manoeuvrability 4] 0 Q L] 0 0 1] 0 0 (1] [}] 0 0 0
c | Stearing Gear Tioutle 0 0 a 0 0 o} V] 1] 0 0 0 0 0 0
Z | Engine Trouble ¢ ol ol o} 1| of o] e| of | o] of o 2
£ }Projectos Trouble 0 ol of o} o ol o e 0 0 6| o o 0
o | Bad Weather 1] 1 0 [ 1 Q i} 0 0 0 0 0 0 o2
Other Causes 0 0 0 it} o] o 0 0 0 0 o L] 0 {1_
| Totzl 0 ! 1 LH] 2 0 0 0 0 i G 0 0 5
Sheear 0 5 & 11 2 ] 2 4 1 2 4 10 7 54
Mocring Manoeuviability 1 3 3 3 4 0 Li] 1 L] 1 Q 3 1 26
Stearing Gear Trouble 5 14 8 15 13 3 s ] 5 8 12 9 14 W7
% | Eogine Trouble 0 E] 3 5 10 4 3 2 2 5 7 2 9 56
& | Projector Trouble 0 1 0 0 0 0 0 0 0 0 0 0 0 H
Bad Weather 0 10 10 14 10 8 9 2 2 3 8 8 20 104
Other Causes 0 41 5] 221 14 11 16 5 15 4 11 12 § 12 ] 131
Tolat 6 56 36 70 53 26 25 pit] 25 23 42 44 63 489
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(2) Analysis of Accident Records in Preliminary Study Team Format

An analysis was made on 181 sheets of Accident Records covering the period from Feb-
ruary, 1983 to December 1984 in a format designed and prepared by the Preliminary Study
Team and entered by the SCA at their request, with the results as tabulated in the following

Tables.
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Table IMI-1-(2)-1 Nuﬁlber of Causes by Kind of Accident

Kind of Accident Cotlision o Damage
o Groont |y | Fosee | Fopster) Ruddes ) 12 82555 | ounes | foun
Causes & Crafts Equipr‘nreAn!
)Em—neous Opei;_tion B B )

Neghigent Look dut ] 5 10 1 2 10 28
Unv;onﬁrmed Position o 5 o i 1
_;\_g‘e.)inst Sailing R;Jks 2 7 2 4
Unskilted Manocuvting 17 1 . ) 2 n ) 49
glljrnconﬁrmed Navigation Aid L 1 1
Unconfirmed Compass Esror N ¥ : |l 1

No (‘ham_:;;) Evacuate 7 1 1
Neghigence of Weather and - —————1 P 1 i 10

Sea Conditions

Faulty Mainpteaanve of Hull
and Gther Fquipment 1 7 1 9 2 3 23
(excleding enginey

Misg,e_tection of Anchoring 3 5
Position
Insufficient lly;i_;ographic o 1 1 2
Research
Others 3 13 ] 24 3 4 4 6 60
Sub Totat o 3 e 66 ! 21 7 14 1 11 188
Use of Engine o T B
B Bad Maink:;n;:‘e_ 1 7 23 3 1 35
Mishandling 15 17 "*’2 | 2 1 8 45
_Dt;érs 1 ? 1 )] 3 7 2 22
Sub Total 17 31 i ' 26 5 5 15 2 102
Loading I |
Misloading 1 1
Others 2 I 3
i Svb Total k] 1 4

Quality of Material and Structure

Structural Failure 1 1
Others 1 2 1 2 6

Sub Tatal 1 2 1 3 7

Force Majeure

Fauvlt of Other Vessel 4 1 5
Poor Port and Harbous T

Facitities 2 ? 4

o . Y

Abnormal Weather 1 i1 {2

Others 1 1 1 3

Sub Total 8 il i 4 24

Total 56 112 2 55 14 19 54 13 325
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Table II-1-2)2 Kind and Number of Accidents by Vessel’s Position in Convoy

Kindof | Collision 2 ; P l Rodd DaBmage
Accident with Ground- " ‘ngine ropeller udder | to Buoys
Position Vessels ing Fite | prouble | Trouble | Trouble & Other |. Othess Totat
in Convoy & Crafts i 7 ] Equipment N
Top Vessels 1 1 1 2 N 10
[ 0~ 20% 2 i ¥ F 2 ? ] 8
20~ 4% 2 5 5 3 3 q 4 26
| 40~ 60z 15 1 6 1 4 1 1
[ 60~ 80% i n | ? 4 t 1 2
80 ~ 100% 1 4 | 3 > 2
77[,35! Vessels 6 4 i 1 3 | 3 L 17
No Convey of 21 7 2 2 11 2 as
Unknown I
xRown - A
Total 27 61 1 28 7 14 30 § 13 181
Table I{}-1-(2)3 Kind and Number of Accidents by Formation of Convey
Kinél of | Collision 4 Damage
Accident with Ground- - Engine Fropeller Rudder | to Buoys
) Vessels ing Fire Trouble | Trouble | Trouble | & Qrher | O'hers Total
Forination & Crafts Equipment :
of Convoy
— S i
1~ 5§ Vessels 6 1 2 1 10
6~ 10 ' 18 }_ s 1 1 3 1 o B»
1§~ 15 4 I 1 I 7
l— 16 ~ 20 [ | L 1 1 3 3 L i 22
2 ~25 6 19 il i 7 10 8 62
—_—— ‘_| N .J ]
26 ~ 2 1 ] 3 7
No Convoy or
| _Unknown A - 1.2 ’ " ? H
Total 27 61 1 28 7 14 30 13 181
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Table i1-1-(2)-6 Kind and Number of Accidents by Size of Vessel

Kind of | Coliision . Damage
ottt [ | G|, | Eose | vl | Rut | S8 | s | Tt
Vessel (GT) - Crafts B o ) Equipmient :
0~ 1,000 1 ] 1 2
1001 ~ 5,000 S E 1 2 1 3 3 21
| 5,001~ 10,000 3 | e 9 1 3 25
10,001 ~ 20,000 2 | » 9 3 10 s+ | e |
20.001 ~ 50,000 3y | on f 1 6 T 1 39
50,001 ~ 3 7 3 | B 2 2 19
Total 7 | e 1 8 7 14 30 13 181

Table 11I-1-{2)7 Kind and Number of Accidents by Type of Vessel

Kind of | Coliision i 7 Damage _
aciens | il G | g | Erne | poreer | Rutdr | G805 | o | Tora
Type of Vessel Crafts 3 . Equipment|
General Cazgo Vesset | 17 32 | | s 2 2 6 | s $1
Container Vesset 4 6 B 1 3 8 k) 25 |
Car Carricr B ) R L i 1
Tanker _3 '; 5 3_ . 4 1. 3 25
Bulk Carriex s 3 | 2 4 6 | 3
T ) | - 1 :
Others N 3 2 | 2 ] s | 17
Total 27 61 1 28 7 14 30 13 181

Table I1-1-¢2)-8 Kind and Number of Accidents by Condition of Vessel’s Movemént

Kindof | Collision . : Damage
ssctent | i Oround || o | popdtr | Rodder | (B0 | omens | o
___Mo-.-emem Crafts } __|Equipmemt i
Under Way |
Proceeding e 18 | 1 15 3 12 20 7 10:
Drifting o S o
Making fast to pier o ’ . 1
or buoy, anchoring 20 20 7 4 ) . 2 59
| 07 Leaving I ' i : ]
Sub Total . 26 58 1 22 7 12 26 e 161
At Anchor R .
- At ﬁuoy ‘2_ : 2
Al Anchorage i . 6 : 2 o ;7 4 17 -
[atkier - | 1 N I
Sub Total N 2 s | 4 20
Total 2 st | 1 | 28 1 | 1 m | 3| m

—244—



Table III-1-(2}9 Kind and Number of Accidents by Analysis of Accidents

Kind of Accident CO\:IE'.:;“)“ - Fogine Propelles Rodder Other
o i |oomen | B | SR | o e | o
Analysis of Accident & Crafts B ding rounding rounding
inteiference by Other Vessels B
e | . | 2 1 49
ri\iavigaling in Same Direction | 3 5 T 8
Crossing b 3 L | 3
Others 11 1 | 14
E\inﬂ\\ n N
Sub Total ) l‘_?i 52 ) 2 1 74
Radj;_-_ ) —7_‘ ) N
|noncquipped T o 1
laUe 3 2 Iy 2
[Not in Use Y 5 1 a5
IJ';mown ,ti Mii_d—_;‘—‘__i__ . 2 - 2
Sub Total 22 33 2 7%
Auto Pi!o_l o N _ ]
In Use
Not in Use | = 51 T T T 75
Unkoown o I N I 1 2
|| sub ot _ 22 51 ] 2 2 7
Engine Remote Control
Non-equipped ] 1 o 8 . ] 1 o 11
e | 3 s | T 1
r\mﬂf - v | s | e 1 54
Unkaown if in Use _i o 1 1 T 1
Unkrown T t ) ] 1
Sub Tota! T n 530 | B 2 | 2 79
rSpeed just before Cottision (;—l | D
Grounding
I T BT § - 6
0 ~ !Kaots 6 | 14 20
2~ aKnots i 3 1 1 3
|4 ~6 Knéts - 2 47. T 777 1 i 10
6 ~ 8§Knots 5 19 | ] 1 25
| 8~ 12Keots y | 4 | T 6 |
12 ~ 16 Knots o 1 | ) i ) T
16 ~ 20 Knots T 1 T 1 N 1 2
i!vl.:)ving Astein T [ _:l
_JL Sub TDI:TL L ‘22 i:i 2 1 73
Number of Duty Persons on
e
I person o T 1 - - rl— 1
2 i:)ersons o R B ]
3 persons - o 1 1 ] 2
4 persons - N 2 3 - 5
B T | = i i
Unknowa 16 a4 - 2 1 63
Sub Total 19 49 2 72

—~ 245




Table IE1-(2)-9 (Continued)

Kinc_! of Accident (‘oll_i:;on : : Frgine Propeller Rudder Other
! Grounding | Troudle & | Trouble & | Trouble & | Troudble & Total

Vessels p - A "
Analysis of Accident & Cralts Grounding | Grounding | Grounding | Grounding

Measure for Avoidance just
before Collision o7 Grounding

Reducing Speed 2 3