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Abstract : Tourism projects through islands in the waters of Sinan-gun became active, and as a result, a total of 13 marine bridges connecting islands
were completed. However, the marine bridge constructed in the fairway is dangerous for traffic. Particularly, in the case of the marine bridge connecting
two islands, the width of the fairway is extremely narrow, therefore the risk is higher. In this study, we evaluated the risk of collision between marine
bridge piers and ships using the IALA Waterway Risk Assessment Program (IWRAP), a risk assessment model for port waterways, based on a maritime
traffic survey on the coastal bridge in Sinan-gun. The results, indicated that No.l Sinan bridge had the highest probability of collision and most of the
transit ships were coastal passenger ships. In addition, No.l Sinan bridge was the place where the most collision accidents occurred among the marine
bridge piers in the target sea, and the cause this study was analyzed. An analysis of the satellite images of the sea environment of No.l Sinan bridge
using an image processing method, confirmed that obstacles that could not be seen in the chart existed nearby the bridge. As a result, traffic was
observed to be concentrated in one direction, unlike two-way traffic, which is a method of inducing traffic of bridges to avoid obstacles. The risk cause
analysis method using the image processing technique of this study is expected to be used as a basic research method for analyzing the risk factors of

island bridge in the future.
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Table 1. Particular of marine bridge at Shinan archipelago

No. | Name of Bridge Length Mfe);:tll)lan Span
1 No.1 Shinan 540.0m 60.0m 11
2 Eunam 675.0m 105.0m 7
3 Seonammun 812.0m 128.0m 12
4 Jido 660.0m 125.0m
5 Jungang 500.0m 140.0m
6 Aphae 1,840m 165.0m 21
7 Jeungdo 900.0m 180.0m 4
8 Kim Dae-jung 640.0m 155.0m 13
9 Samdo 1389.0m 290.0m 3
10 Jara 2003.0m 255.0m 4
11 Angel 10,800m 510.0m 6

No.1 Imja 410.0m 4
12 : 4,990m
No.2 Imja 310.0m 13
13 Chupo 1,820m 55.0m 16
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Fig. 1. Cumulative track of Shinan archipelago waters.
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Table 2. Accidents status of marine bridge at Shinan archipelago

Name of Bridge Ship type Position
No.1 Shinan Passenger ship §13246‘:40672165”
) N34°47°55”
Jungang Bridge Tug/Barge E126°07° 12"
i . N34°46°04”
No.1 Shinan Passenger ship E126°07°48”
Angel Bridge Tanker I];?; 631103’268
) . . N35°05°00”
Jido Bridge Passenger ship E126°09°00”
. Product N34°51°03”
Angel Brldge Shlp E126°10°27”
) . N34°49’51”
Aphae Bridge Fishing E126°2239”
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Fig. 2. Cumulative track of Shinan archipelago waters.
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Table 3. Analysis of passenger ship traffic

Name of L Number of
ik Direction Ship Ave.speed
E 6 12.2 kts
Seonammun
w 7 12.5 kts
NE 109 10.2 kts
Jungang
SW 110 11.3 kts
) NW 55 18.5 kts
No.1 Shinan
SE 63 17.2 kts
8.0 kts
Jara
S 6 9.8 kts
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Table 4. Details of IWRAP calculation result
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Fig. 7. Traffic density in waters nearby No.1 Shinan island bridge.
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Fig. 8. View of No.l Shinan island bridge
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Fig. 11. Target waters information from ENC and satellite image.
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