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A Study on the Relative Distance in Taking Action
to Avoid Ship’s Collision*

Ki-yun Kim**

In the Steering and Sailing Rules of International Regulations for Preventing Collisions a: Sea,
1972, any relative distance between two vessels necessary for taking action to avoid collision in
head-on situation is not referred.

In this paper, the author analyzed the ship’s collision avoiding actions from a viewpoint of ship
motions and worked out mathematical formulas to calculate the relative distances mnecessary for
collision avoiding actions.

Figuring out the values of maneuvering indices through experiments of actual ships, the author
applied these values to the calculating formulas and calculated the minimum safe relative distan-
ces.

On the assumption that two vessels same in size and condition are approaching each other in
head-on situation, the minimum safe relative distance was calculated as 5.0 times, sufficicnt safe

relative one as 10.0 times their own length.
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Table 2. The ratio of the area of ABDgbe to
the area of ABDC in Fig.5

unit(%)
T 15KHz 28KHz 50KHz
0' o 90 o Q l o o
N 6 | 12 e | 12 3 6
25m 27.2 41.2 36.1 52.8 27.3 45.2
75m 36.2 62.2 39.5 73.8 54.5 92.4

T: Frequency &,: Roll angle D: Depth
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Fig.5. The angular shift of the detectable area
due to roll motion of the transducer.
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Fig.5 30°Z test curves of experimental ships.
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Fig. 5. 30° Z test curves of experimental ships.
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Table 1. Particulars of experimental ship, m.s. “SAEBADA”
L B D G/T M.E Speed R.P.M(p)
81.63m 13.60m 9.20m 2,275.71ton 3,600H. P 12. 0Kt 235

Table 2. Trial condition of experimental ship, m.s. “SAEBADA~
VSBY Wind Direction

Wind Force Sea State

F.d A.d Disp.
3.20m 5.60m 1, 933ton Fair 230° 2 2
Table 3. Particulars of experimental ship, m.s. “KWANAKSAN”
L B D G/T M.E Speed R.P.M(p)
43.15m 7.00m 3.25m 244ton 1, 000Ps 11. 8Kt 665
Table 4. Trial condition of experimental ship, m.s. “KWANAKSAN”
F.d A.d Disp. VSBY Wind Direction Wind Force Sca State
1.69m 3.81m 480ton Fair 135° 2 2
Table 5. Particulars of experimental ship, m.s. “GOLDEN CLOVER”
L B D G/T M.E Speed R.P.M
295m 47.4m 24.80m 101, 235ton  S.H.P. 28, 000 16. 0Kt 90
Table 6. Trial Condition of experimental ship, m.s. “GOLDEN CLOVER”
F.d A.d disp. VSBY  Wind Direction Wind Force Sea State
16. 80m 17.64m 191, 264ton Fair 045° 3 3
Table 7. Particulars of experimental ship, m.s. “KOREA STAR”
L B D G/T M.E Speed R.P.M
344.4m 51.8m 26.5m 138, 764ton S.H.P 36, 000 16. 0Kt 85
Table 8. Trial condition of experimental ship, m.s, “KOREA STAR”
F.d A.d Disp. VSBY Wind Direction Wind Force Sea State
8.30m 11.30m 139, 129ton Fair 023° 4 4

— 102 —



MABREES T WABEKBERE BT B

Table 11. Times and advances for 90°~turns of experimental ships

. ] : -
Experimental T+t Rudder é Speed ~ Lime Al}_cl\jance ot L
Ship (se?) angle(®) (°/sec) (m/sec) fﬁ;ng(gec) 9 8;;“ A AL med/

SAEBADA 19 30 1.65 6.2 74 458. 8 5.6
KWANAKSAN 8 30 4.56 6.1 28 170.8 4.0
GOLDEN CLOVER  50.5 30 0.54 8.2 218 1787.6 6.1 50
KOREA STAR 60.5 30 0. 81 8.2 172 1410. 4 4.1

Table 12. Distances of experimental ships, advanced by reversing cngine full ahead until
90°-turn of other ship has been completed to avoid collision

Time for 90°-turn

Experimental Ship Speed (Knot) of other ship (sec) Dist. by R.E(D) D/L m.D/L
SAEBADA 12.0 74 177.6 2.2
KWANAKSAN 11.8 28 66.08 1.5

GOLDEN CLOVER 16.0 218 697.6 2.4 1.9
KOREA STAR 16.0 172 550.4 1.6
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Table 9. Calculated maneuvering indices K and T in 30° Z tests of experimental ships
m.s. SAEBADA m.s. KWANAKSAN m.s. GOLDEN CLOVER m.s. KOREA STAR
K T K T K T K T
0.0335 7 '—”0.152 5 0.018 43 0.027 53

Table 10. Minimum safe relative distances of experimental ships in taking action to avoeid

collision
Experimental L B Disp. ¢ R Speed Rudder M.R.Dist. DL
Ship (m) (m) (ton) (l/sec) (sec) (sec) (sec) (m) (m/sec) angle(eo) (D) (m) s
SAEBADA 82 14 1,933 0.055 7 24 23.3 143 6.2 30 413.4 5.04
KWANAKSAN 43 7 480 0.152 5 6 11 76 6.1 30 214.3 4.98
GOLDEN 295 47 191,264 0.018 43 15 69.9 520 8.2 30 1464.9 4.96
CLOVER
KOREA STAR 344 52 139,129 0.027 53 15 46.7 600 8.2 30 1728.1 5.02
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