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A Study on the Approaching Distance in
Taking Action to Avoid Collision
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Abstract

In the Sailing Rules of International Regulation for Preventing Collisions at Sea, 1972, any
definite distance between two vessels approaching each other is not referred for adequate
maneuvering to avoid collision,

At sea the officer in charge of bridge duty is required to guess safe distance before he takes.
maneuvering actions needed to avoid collision,

Papers on safe distances calculated on the base of the motional characteristics of ships.
for collision avoiding actions are very few,

In this paper, the minimum safe approaching distances necessary for actions to be taken
to avoid collision are calculated in numerical numbers definitely by mathematic formula based
on the maneuvering indices got from experiments of actual ships.

On the assumption that two vessels same in size and conditions are approaching each other,.
the author calculated the minimum safe approaching distance as 4.5 times, sufficient safe
approaching one as 9.0 times the length of the ship involved in head-on situation and 5.0
times, 10 times respectively the length of the ship in each case mentioned above in crossing
situation.
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Fig. 1. Head-on Situation

(2) gmiie]l v F ael ot X2 ¥ EE ks A= w
BEsta 9= 2E A $(Crossing Situation) n

s

i

T :® E IR @D @D 3
. o 3
(3) flijefabEg okar fEdrsh= 5 MM & Mdne] wHE Avine & 2
o2 Ry kst 9= ¥E 79 (Overtaking Situation) Fig. 2. Crossing Situation

d9, 8D
of ok ol A ZbAl LiME KB 4 glot (3)9ikke -9 kst
ool MALEIEE INstel ok Shan md 2B MAMGENME IR
ARrIel gl el MAIIFNNRL FLIe AT de= L+ LV E HEEIRAZ A2
e o). @D
whebA] (3)9) Nidias Ay GRS A ekt Fig. 3. Overtaking Situation

2. FH = Aol EHSE it 158 (Head-on Situation) 2 3o 188 (Crossing
Situation) 2| #iikiE8)

(1) A2 =p51% Li(Head-on Situation)el] o 3} #iyk:

— 43—



4 WEMBEGRE K6t W1, 1982

— ds
- R &)
by - ] G Sl O A
. v
T N R
[

Fig. 4. Collision avoiding action in head-on situation
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Fig.9. Collision avoiding action and displacement on the original course line in head-on situation
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Table 1. Particulars of M/V Hanbada
L B ! D ; F.L.d | Disp. (F) G/T Cb J M.E ! Speed l A/Lxd
98m 14. 5m ! 9. 5m , 5. 1m | 4,230ton | 3, 492ton 0.576 { 3, 800H. PI 15Kt 1749
Table 2. Trial condition of M/V Hanbada
- : [
F.d } Ad j Disp. VSBY l iad ‘ Wind Force Sea State
3. 1m l 5. 30m ] 3, 226. 8ton Fair l 040° ‘ 3 3
L
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Table 3. Particulars of M/V Korea Star
F,_*_(I _._T_~ ,Aﬁ,,.,;Jgr—;:;T:::ﬂ::}m;f:;‘.,,,f e e
L \ B i D [F L.d | Disp. (F) | G/T 5 cbhb | ME [ Speed ’ RPM ! A/Lxd
S S S N S SO F U AU RS S S
n m F m | m | ton, 0 | SHP Kt | l
344. 4 ! 51.8 26.5 ! 188 | 306,705 138,764 | 0.85 36, 000 ( 16 1 85
Table 4 Trial condition of M/V Korea Star
I B —T e
F.d (' A.d [ Disp. i VSBY ; Wind Direction| Wind Force Sea State
| !
f P T T
8. 30m : 11. 30m f 139, 129ton | Fair | 023° f 4 | 4
8
9
9
8 )
9
9
“ 9

33— 27N
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Fig. 12. Test conducted area
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Table 5. Minimum safe approaching distance in head-on situation
b L B Disp. K T | ; Speed | Rodder| M. S. A
Ship (m) (m) (ton) 1/sec sec ; ! ’ : (m) | m/sec | angle |Distance
Hanbada 98 ~ 14.5
Korea Star 344 52 | 600 6.7 30° 4. 4L

560 8.7 30° 4. 8L

" 52 I 306,705 | 0.027 | 53 | 15
‘World Heritage 344 | 52 ( 306,705 | 0.015 44
f 53 | 268, 097 'io. 018 | 36

| 550 8.7 30° 5. 0L

]
3,450 | 0.039 | 5 | 14 s 24 1143 | 54 | 35 | 300
!
|
Althea 320 { |
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Table 6. Minimum safe approaching distance of M/V Hanbada(Rudder angle 35°)
R l i

é. [ 10° | 20° |30 ! 49°

o I
50° | 60° { 70°

80° i 90°
M.S A | - L
Distance | 2 2L 1 2.9L | 3.7L ] 4.3L [ 4. 9L i 5. 4L I ’ 6.0L | 61
— S i . S S —
100° i 110° J 120° I 130° ' 140° | 150° l 160° ’ 160° \‘ 180°
R 'Am_}‘ [ o )
5. 0L 4.0L | 3.5L | 2.3L 1. 6L ~1.0L : 0.6L 0. 2L —
Table 7. Minimum safe approaching distance of M/V Korea Star(Rudder angle 30°)
&, I 10° 20° ' 30° ‘ 40° ‘ 50° 60° ‘ 70° , 80° [ 90°
M. S A
Distance

2. 8L l 3.2L z 3.6L ' 4. 0L P 4. 3L l 4. 5L ‘ 4.7L [ 4.72L ] 4. 7L

100° ( 110° ! 120° ’ 130° : 140° 1 150° [ 160° ‘ 170° ] 180°

4. 0L { 3.3L | 3.6L [ 2. 0L ’ 1.5L ’ 1.0L I 0.6L ' 0.2L ’

Table 8.

Mm1mum <afe approachmg distance of M/V World Herltage(Rudder angle 30°)
d. ] 10° } 20° 30° ’ 40°

B E e S et

50° | 60° ’ 70°
——— “_‘[-7 —————— ! SR N e _— e S
D)i/i‘tasﬁéel 3.3L ’ 3.8L I 4.2L [ 4.6L [ 4.9L ’ 5.1L ’ -5. 3L } 5.32L l 5.95L

100° } 110° ‘ 120° l 130° ’ 140° ’ ’ ' 170° \
|

180°
4.4L’ 3.6L ! 2.9L‘ 2.3L

=t

~

=
-
%)
el

0.6L ’ 0.3L l —

Table 9.

Minimum safe approaching distance of M/V Althea(Rudder angle 30°)

s ' 1 i il 30 i 40" 50° } 60° ' 70° ] 80° 90°
‘ - i
M.S.A
Distance 2.6L ’ 3.0L l 3.4L '

[
3.9L ( 4. 1L l 4. 1L ’ 4.9L ’ 4.23L I 4.9L
|
100° l 110° } 120° | 130° l 140° } 150° l 160° l 170° J 180°
! 1 |
3.6L { 2. 9L { 2. 4L ] 1. 8L { 1.3L !

v | vw| -

0.9L
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Higg 1. o vichsol 26t 2 %

K RS Aste EAtEd WEBYA 68 BASY 142 E8 E%d b #EE EAR
Zrol FrEd] fEmd o 2EE MG S Al stdem, 14¢ Stop watchg s I Zero time
2 FBET wEMERGY, 108, 150Dz d5% skglvl. 14L& Course Recordere] fliE st
o MEHLE YEF St 248 ule] olald JRKel 4% timee] RFo] MHHLE EHEF Y
o} A 1488 RETIAS KEAS sk REMsk B A 2okl o FWRE st TEmR
Zhe ftm, M 2 MY RRHRES Y.

o] 7 3t (£ Co.o] 3 2 2 #E/G 35°9) Z RS AT HR K=0.039/sec, T=5 se¢
7t J 9+

ZHE R
Starboard x]-&

t 0 5 10 15 20 25 30 35 40 45 50 55

H.d 240 241 244 250 256 263 270 277 283 285 285 280

t 60 65 70 75 80 85 90 95 100 105 110 115

H.d 273 266 261 253 246 240 234 227 221 215 209 203

t 120 125 130 135 140 145 150 155 160 165 170 175

Hd 197 194 194 196 201 207 213 219 225 231 238 244

t 180 185 190 195 200 205 210 215 220 225 230 235

H.d 250 256 263 268 275 280 285 286 284 280 274 266

t 240 245 250 255 260 265 270 275 280 285 290 295 300

H.d 260 254 247 241
¥ Point

TEIEE 4 ty t ty ts ts t ty ty tio ty 1y ty3 ti tys tis

TRF i5 14 34 44 47.5 54 85 114 125 127.5 134 172 200 210 215 220 257
Port 2} &

t 0 5 10 15 20 26 30 35 40 45 50 55

H.d 240 240 237 232 225 218 211 205 198 194 193 196

t 60 65 70 75 80 85 90 95 100 105 110 115

H.d 200 206 212 219 225 231 238 244 250 256 263 270
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t 120 125 130 135 140 145 150 155 160 165 170 175
H.d 275 281 285 286 283 277 272 265 258 252 245 239
t 180 185 190 195 200 205 210 215 220 225 230 235
H.d 233 227 221 217 210 204 199 196 197 200 205 210
t 240 345 250 255 260 265 270 275 280 285 290 295 300
H.d 216 222 228 235 241
FZE Point
FEREE 4y ta f3 ty ts tg ty ty ty t1 tn ty ti3 ti tis tis
g M 14 35 47 59 59 92 120 132 135 144 174 203 215 217 227 259
I8R5 52H
1. Hard Starboard
_35 _
@D A = 5 (44+20)=1120
Ay =3280 +60) = —2450
Ay =32(86+66) = 2660
® Ao =4~ »3—523-=1103. 5
A/ = A~ A4, +—4~X2—15— = —1300
AV = A= Ay + As— %11: 1287.5
. _ 35 -
J@ Aa '—Al”"2‘<41+31)— 140
; 35 —
Al =4, — A, + —2-(484-38) =175
Aft = A~ A, + A3~3~2§(46+36) =105
@ A5 =AT K7+ K Aresvrnserrersnereestimtieniaiiniiaints st ST 1)
—47=128 K57+KAGI ............................................................................................. (2)
UG =215 K57+ KA -vrevveereereesueniteimeiteseeenimatsstt s sesessteshesarereeene e s ee e eaeeneennr s (3)

K 2.(=o. 036
)ol] org A
- K=0.039/sec

or=-—0.043
K,=0.041/sec
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& ~—2(7)AT1=0.039><(~O.043)><85+O.039><(—14O>

\
=

3

@) —AT =50 KoF 4+ K Aerrerrerrerroerenneemineennaennnareieeieaasaesnaeensmnieeeins

AB=135 KOF + KA, c++oerrrarrenetrimieiiriiiiaaiinietiinetiniirinsineriaarenns

A4 =215 KF 4 KA e eeeeneeriie ittt et e v e e
K.; =0.036 86.=0.55 (L)l 8% fAAZS K =0.041

®

) Ae :—A1+
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60
48
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T,=5.39 T,=3.152 T3=6.515

Tﬂ +r;§ B
=T T 2 =510se0)
2

o

2. Hard Port

D A, =B@r+20) = -1190

A, =33(85+61) = 2555
Ty =200

A, =59(83+59) = — 2485

)
7
4

3%8
2

=—1178

A =—A+A4,~ 3 24_9_21351.5:1352

2x8

Ae"="‘A1+A2"‘A3+ 2

= —1112
A, =~A1+32§(45+33)=175

. 35 Cns
An -—“—‘Al +A2 "‘§(42+30) "100

A =~ A, +A2—A3+325(44+32) =210

- K=0.039/sec

n——j? =0.039% (—0,55) x 92+0.039% 175

“T274B—= 0.039x (~0.55) X174 +0.039x 105

Tr%zji—=0. 039 (—0.55) x 259 +0.039 X 210

T:=0.039% (—~0.043) x172+0.039 % 175

~—,§) Ty =0.039% (—0.043) X 257 +0. 039 X (—~105)
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Tw=75 T2=O45 T3=45
T,+ T,
T= T+ 2 =5.0(sec)
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Hard Starboard
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Hard Port
Bisg 1. Korea StarSol st 255
30" Z ABEacsk
t 0 20 40 60 80 100 120 140 160 180 200 220

Hd 00 2.0 10.0 21.2 34.0 43.5 44.2 40.0 31.7 22.0 10.0 —1.8

t 220 240 260 280 300 320 340 360 380 400 420 440

Hd —1.8 —~14.2 —26.2 —37.0 —42.5 —42.0 —385 -—32.5 —230 —13.5 —3.0 —8¢0
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t 460 480 500 520 540 560 580 600 620 640
H.d 18.5 29.8 39.0 41.8 49.5 36.0 29.8 20. 8 11.0 0.8
FH Point
FERER to t [2) ty ts ts ty ta ty tie tn tiz ts
B ji5i) 0 12 73 102 117 217 267 295 313 481 509 524 642
BEEHE S & vt a s 2 HEe R 73 R
K=0.0241/sec T=5.3 seco] v}.
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We H. X (M= ®]
2 A
# ol 4
Y;%sin ¢+% cos ¢ (p=Kbity)

R Gl A A
Y =R—Rcos Kb,
= 2hA
R—R cos ¢,2_Ii sin ¢

2
R L B
m — R=—"-tan ¢+“—§\
S
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2R/1+ tan® ¢ —2R=L tan ¢+B
o 2Ry/1+tan’ ¢ = L tan ¢ +B+2R
tang=xz} 3 oFH-& A Fdled xl e Feldhd
(L'—4R%)x?+ 2(BL+2RL)x+ (B*+4BR) <0
o7l L'—4R? { 08]o] Erislnz
(4R*—L%Y) x'—2(BL+2RL) x— (B*+4BR)=0
e 354L 9

< BL+2RL-2RVB'+L'+4BR
= 4R -L?

BL+2RL+2R/B*+ L'+ 4BR

> eftLT ey b
= 4R~ L

&
fr
r

, R BL+2RL—2R/B*+L'+4BR
x=tan Kb, f;, = 4R2A-%/L2

Hikst gloms

BL+2RL+2R/B*+L'+4BR
x=tan Ko, 6= 4}?2#_\-/142

w}ehA

R _ BL+2RL+2RyB*+L*+4BR
Kﬁ)a thtan ! 4R2:L2

Koo Aaola e gelmz

1 . BL+2RL+2R/B'+L'+4BR
L= Kp. tan s




