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Basic Analysis for Factor and Damage of Ship Collision Accidents
after Dragging Anchor, Inside and Outside of Ports and Harbours

MATSUDA Shigeru*
MIYATA Masafumi**

Synopsis

In this study, we analyzed 113 JTSB (Japan Transport Safety Board) reports detailing data for the
past 12 years on accidents involving vessel collisions after dragging anchor inside and outside ports
and harbours in Japan.

The findings are as follows:

1. Details of the accidents after dragging anchor

Almost all (95%) of the accidents occurred after staying with single anchor, and over 60% (32/52
cases) of the accidents occurred when the ships were under empty load. Drifting velocity of the
ships with dragging anchor was about from 0.5 to 3 m/s, and tended to be lower when the vessels
were fully loaded or when they were categorized into Tankers. In about 90% (39/46 cases) of the
collisions, the vessels collided by the stern. The formula of the old Japanese navy, which shows
the required length of anchor chain, is generally consistent with the data in this study. In the case
of typhoon-category storms, over 60% of the accidents after dragging anchor occurred on the
Pacific side of Honshu and Shikoku areas, and two-thirds of these accidents occurred when the
wind direction was southerly, backing from south-west to south-east.

2. Trends of the accidents inside and outside of ports and harbours

The large vessels (over 10,000G.T.) and most of the small pleasure boats and fishing boats (less
than 50G.T.) were anchoring outside of ports and harbours, and over half of the merchant vessels
(less than 10,000G.T.) were anchoring inside of ports and harbours. About 75% of the collisions
which occurred outside of ports and harbours were collisions with the seabed (sand or rocks in
shallow water) and one-third of the collisions which occurred inside ports and harbours were
collisions with port infrastructure.

3. Damage to vessels and infrastructure

Total loss of vessels was concluded in about 36% (5/14 cases) of the collisions with a port facility.
Conversely, only 5% (1/19 cases) of merchant vessel collisions with objects of nature resulted in
total loss. There are two typical instances in which collisions caused significant damage to infra-
structure (bridge girder and seawall main parapet); restoration in such instances requires a great
deal of time.
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&% 58 oqq 27 100% 31 100% 19 100% 12 100% 8 1004 13 1004
T (m) 261 307 ﬂ 222 ﬂ 260 161 129 252
18
16
14
12
10 %
8 i
6
4
2
0
- V4
1.0mAd#  1omBLE 2ombBlE 3omBAE aomlAlE somldE
20mE  30mEHE A0mES S.0mER
WEZE LTSS QFRERA OFRERMED s BEERS RSN EEREA il
M AR S PO N b

Eanml (HEEROHA)
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LA BT DAk 0 ESFHUT BT 2 SRR ST / AR % - EHIES

T — 4 (4. 3(2) BdE)

mEBARESHT—BER (HEEAOH)

A EE patESS BIREN | BIZRER | BEESD | BREARY P BEE
ERRIESRY | RS o AV ISk
HH BNE 8 & 8 & HH BNE H8 & 8 i HH BNE
60m/siAE 1 1.5% 0 0.0% 1 2.9% 1 4.8% 0 0% 0 0% 1 7.7%
50m/s A £ 60m/sk i 0 0% 0 0.0% 0 0% 0 0% 0 0% 0 0% 0 0%
& [40m/sLlE50m/skiE 0 0% 0 0.0% 0 0% 0 0% 0 0% 0 0% 0 0%
3 [30m/skl.F40m/skiE 12 18.5% 6 19.4% 6 17.6% 2 9.5% 4 30.8% 1 16.7% 4 30.8%
43 [20m/sLLF30m/skK i 14 21.5% 3 9.7% 11 32.4% 9 42.9% 2 15.4% 1 16.7% 4 30.8%
7 [10m/sLLE20m/ sk i 27 41.5% 15 48.4% 12 35.3% 7 33.3% 5 38.5% 3 50.0% 3 23.1%
10m/ski 11 16.9% 7 22.6% 4 11.8% 2 9.5% 2 15.4% 1 16.7% 1 7.7%
A&t 65 100% 31 100% 34 100% 21 100% 13 100% 6 100% 13 100%
BET{E (m/s) 19.8 17.4 22.0 222 21.8 18.9 26.1
30
25
20
#
15 =
ettiiect) 10
5
7 0
\‘7
&
S
»
L Dt e i) i QR5ERA PhEIRA BT = PRERADD m AR RIEA AR i

RS iR EE S

i LBNECES R (HEHERADA)
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H8%-D T —% (4.3(2) i)
EREESH—EX GEEERDOH)
s EHEY BRI BEXERN RS AN D PR R R Y- BB
AR E s EREIEEL 2 RS ERREZ Y e AV IR
HE & i = H3 & HH = HE & HH 2E H3 &
3.0m/sBAE 1 3.7% 0 0.0%) 1 6.7% 1 9.1% 0 0.0% 0 0.0% 1 12.5%
25m/skl.E 3.0m/ski 3 11% 1 8.3%) 2 13% 1 9.1% 1 25.0% 0 0.0% 2 25%
!:T: 2.0m/sBlE 25m/skil 6 22% 3 25.0% 3 20% 3 27.3% 0 0.0% 0 0.0% 3 38%
5 [1.5m/sLE 20m/ski 6 22.2% 4 33.3% 2 13.3% 2 18.2% 0 0.0% 0 0.0% 0 0%
& [1.0m/sbLE 15m/skifh 4 14.8% 1 8.3% 3 20.0% 2 18.2% 1 25.0% 1 33.3% 0 0%
FE [05m/sPLE 1.0m/sRif 6 22.2% 4] 3339 2 13.3% 1 9.1% 1 25.0% 1 33.3% 2|  250%
0.5m/sF 1 3.7% 0 0.0%) 1 6.7% 1 9.1% 0 0.0% 0 0.0% 0 0%
&t 27 100% 13 108% 14 93% 11 100% 3 75% 2 66.7% 8 100%
EHERIEE (m/s) 1.62 150 173 1.79 154 1.03 207
EFEE20m/sULEDEE 10 37.0% 4 30.8% 6 42.9% 5 45.5% 1 33.3% 0 0.0% 6 75.0%
6
5
&
- —
A A
3 I
rF__/ rF__~ F 7 rF__7
2
1 A
P Pramnrg
—_— —_— —_—
0.5m/si 0.5m/sEh b 1.0m/skl E 1.5m/sLiE 2.0m/sBl Lt 25m/sbl b 3.0m/sLh b
1.0m/sRE 1.5m/sRE 2.0m/sAE 2.5m/sKE 3.0m/sHR
EERE (m/s)
TS R BBSIEEA OLsERA R Thig R A0 D EE RIS BRI EfEE
Hh TR 5 = b A |
ERERESHR HEERDH)
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