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Abstract : An acceptable proximity assessment collision probability is widely considered to be less than 107 in maritime traffic safety audit
schemes. In the 1970s, Fujii, Macduff and colleagues introduced various models for collision probability of aberrancy in the community.
Although existing studies ensured acceptable proximity collision probability, around 107, they were constrained by assumptions. A lack of
support for the proximity probability criterion has been investigated in this study for practical use. The appropriate proximity probability for
different size vessels in both straight and curved lanes has been analyzed based on GICOMS data. As a result, reasonable proximity collision
probabilities were determined for various vessel traffic conditions. Accordingly, necessary improvements in the maritime traffic system have been

suggested in consideration for various maritime traffic situations and conditions.
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Fig. 1. Probability of hitting the wall of the channel.
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Fig. 2. Distribution of ship traffic on a navigation route (Pedersen,
1995).
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Fig. 3. Ship maneuverability based on the course over ground of
the ships (COWI, 2008).
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Table 3. Ship distribution according to ship size for Mokpo bridge

\#

THE FI7H @k a1z

(Unit : Ship) zh
G/T Entering | Leaving | Sum | Ratio(%) o] oAAYE 7IFLR A, BTHAE o&F THE
2 FE38S nol Eoh 4% Aukel A% 5K o gl Au
<100 164 166 | 330 24.9 SEHEL B Trh du AW B 5K ol 2
AN e G Al FA F el FAE S 7]E 1.0 x
100 - 500 248 248 496 27.4 10 mlwre] gk wolom, sk wuke] Mube] A= 7%
500 - 3K 161 169 330 24.9 Bl I 2 223358 Bk 23 Ml = 100E 1]
3K - 5K 35 34 69 5.2 qho] Mubell et 7] ghs whSEkA Xsklal 100 ©lF
5K - 10K 23 21 44 33 _o/] /‘Kjbﬂ-oﬂ}\i% %‘%Q’%O] 1.0 x 10_4 H E'_-Q_i 6]1}6]——'—-‘7—%?_;1(1
Awe] GAVES BESHL Yee & 5 otk B G2
10K< 28 78 56 42 ' “] ]"‘ ‘—1 }'J— AT E‘T M‘:} = ©
Rt FATNGRA AATANGER B 9
Total 69 | 666 | 125 | 100 Favte] FESE fol AdTngRAAN FATNTRR
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Table 4. Ship distribution according to ship type for Mokpo bridge %t}
(Unit : Ship)
Ship type Entering | Leaving | Sum | Ratio(%) Table 5. Analysis of collision probability for entering vessel
P. hi 137 145 282 21.3
assemiger shp Distance | Min. | Mean gtapdgrd Collision
. eviation o
Tug & Towing 232 227 459 34.6 G/T [m] [m] [m] probability
Other type 95 91 186 14.0 <100 129 | 1147 | 501 |11 x 107
Gen. cargo ship 123 127 250 18.9 100 - 500 37.0 120.6 407 15 x 107
Dangerous ship 72 76 148 11.2 500 - 3K 433 137.9 392 22 x 107
Total 659 666 | 1325 | 100 3K - 5K 741 | 1456 | 406 |17 x 107
5K - 10K 926 | 176.3 452 1.5 x 107
10K< 111.1 | 180.8 41.7 74 x 1076

Fig. 5. Locations of selected anti-collision protections of Mokpo
Bridge.

Table 6. Analysis of collision probability for leaving vessel

Distance | Min. | Mean Séi?i?;i Collisi.o.n
G/T [m] [m] [m] probability
<100 91.1 | 210.0 72.5 1.9 x 107
100 - 500 109.6 | 225.8 51.1 5.1 % 107°
500 - 3K 109.5 | 2125 48.7 6.3 x 107°
3K - 5K 109.8 | 221.6 42.2 7.5 x 1078
5K - 10K 1652 | 214.6 40.1 43 x 1078
10K< 136.8 | 223.1 413 33 x 1078
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Fig. 6. Navigational traffic flow in fairway of Inchon bridge

(Traffic volume of 20 days).
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Table 7. Ship distribution according to ship size for Inchon bridge
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Table 8. Ship distribution according to ship type for Inchon bridge

(Unit : Ship)

G/T Entering | Leaving | Sum | Ratio(%)
<100 71 51 371 8.3
100 - 500 167 82 371 16.8
500 - 3K 180 162 342 23.1
3K - 5K 80 77 157 10.6
5K - 10K 104 114 218 14.7
10K< 197 193 390 26.4

Total 799 679 1478 100.0

(Unit : Ship)
Ship type Entering | Leaving | Sum | Ratio(%)

Passenger ship 103 92 195 13.2
Tug & Towing 86 44 130 8.8
Other type 118 72 190 12.9
Gen. cargo ship 351 329 680 46.0
Dangerous ship 141 142 283 19.1

Total 799 679 1478 100.0

Fig. 7. Locations of selected anti-collision protections of Inchon

Bridge.
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Table 9. Analysis of collision probability for entering vessel
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