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A Study on Formulas cCalculating
the Shortest Stopping Distance and

the Time Required During Stopping Manoeuvre
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ABSTRACT

In this paper.the author tried to show the theoretical formalas
about the shortest stopping distance and the time required dur ing
stopping manoeuvre.

The following method of investigation is used.The motion of ship
during stopping manoeuvre is divided into two phases.

The ofne 1S L0e Siip tmouLion 1Froin voe L e ol tuttr asiern cagiae
ordered to that of engine revolution stopped,the other.,her motion
from the t ime of eagine revolution stopped to that of ship stapped.

The theoretical formulas about the shortest stoppiag distance and
the time required during stopping manoeuvre are derived from ships
generat equaiion of motion and the Characleristic vaiues of an
inherent ship motion.And then the author calculated them with the

proposed theoretical formulas.Comparing the calculated results with

the experimental results,they coincide well with each other.

In eonclusion

i) The shortest stopping distance can be predicted by the theoreti

. -cal formula(l12),and roughty by the formula S=860+102 Ao in
case of the normal cruising speed 15kt of general merchant ships.

11) The time required to stopping can be predicted by the theoreti
~cal formula(l4), snd roughly by the formula t=3.7+0.31 A.in

case of the normal cruising speed 15kt of gcueral merchant ships
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frag 1
Table 1. Turning aagle versus advanced distance rate during grashstop astern
test
Turning
angle 0° 15° 25°
B.H 4,613 | Time 2’ 37 4’ 4'-40
taken
Advanced 780 1,030 1,140 1,160(m)
disance 67% 89% 98% 100%
Turning
angle 0° 6° 9 °
~ i Time 31 41 5/ 5/__30
o INSD o 11,619 t a ke
»E Qa
- -
Z, ~ Advaanced 420 800 1,200 1,280(m)
@ N distance 33% 6% 94% 100%
Q g
- 8 Turning »
S E . 0° 7° 22° 54° 71
Q.
G.P b 14,146 | Time
’ L4 31 4! l_

A N ea 1 2 57-11
Advanced 500 910 1,230 1,420 1,470
distance 34% 62% 84% 97% 100 %
Turning

o o o -] o
angle 0 12 28 48 71
A.17 27,097 | Time 507 1’ 2’ 37 4’ 5°-15"
taken
Advanced 600 850 1,220 1,480 1,620 1,642
distance 37% 52% T4% 90% 99% 1004
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Tabie 2. Real bip Trial Condition

I

Ship's Displace | Mean Trim Initial | Rel-.Wind Wi nd

N B.H.P S .

rame L xB(m) tment (ton) | Draft(m) by the stern- speed(kt) castat direction ~womma
K.C 119x18 4573 3 - 21 3. 36 5, 260 16.5 Calm Calm I Calm N
B.H | 11i.5%19.2] 4,613 3~ 40 3. 51 5,100 16.7 Slight le‘clock| 8 m,
0. R 136 X21.6 | 6631 3 - 27 4, 41 8,000 17.7 Smooth 3 " 9m/ s
O.PF | 135x21 | 7,068 3 - 57 4. 12 6,400 17.0 Calm 2 6.5m s
J .M 109.9%20| 7,125 3 -89 1. 19 4,830 13.5 mo ed 7 13.4m s

H 7

N.S.D 142Xx22.6 {11,615 4 - 12 2.-02 6,600 16.3 Slight 1075 8 m. g
P.1 164.6x22.8 (13185 4 = 47 2. 38 10,000 17.4 Smooth 2 10m s
B.J 127x23 21,118 8 - 98 0. 95 7.316 14.6 Siight 11 » 8 m s
G.G 48.6x22.9 |27,048 | "9 - 50 0. 50 8,040 14.3 S1ight 3 8 ms

i

|

I a.17 178x 28.427097 6 ~ 89 h 2. 12 8,960 15. | Calim Caim Calm

| | o

m O.H 215x32 138896 | 7 -4 ‘_ 0. 25 10,950 15.5 H Smeoth h_ 107% _ﬁ 10m, %

_ ‘_ _ h

. S.B 169 X 29.6 (42330 6 - 91 M 1. 80 14,400 6.3 ‘ Calr ﬂ Caltm Calm

_ | A

I U.A.L 180X 30 |45 373 6 ~49 | 1. 58 15,000 17.2 Siight i 13m/%

__ N | ) | ]
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Table 3. The Shortest Stopping distance and the time required
Stop her
Ship' Displac Ex i tal Th tical
1p s -ﬂ;‘]:gtaL Cb L/B perxme? a eorelticCa

name (ton) S (m) | t* (sec)| S(m) [t'(sec)
B.H 4,613 0,675 5.8 1,160 280 816 233
0. Pe 6,631 0.698 6.3 806 205 1,177 254
0. Pj 7,068 0.681 6.4 1,045 245 1,106 294
J.M 7,125 0.690 5.5 980 281 635 204
N.S.D 11,615 0.734 6.3 1,280 330 1,480 336
P. 1 13,185 0.777 7.2 1,302 277 1,318 273
B. ] 21,118 0 .777 5.5 1,422 354 1,526 372
G.G 27,048 0.811 6.5 1,410 3917 1,386 368
O.H 39,896 0. 758 6.7 2,009 437 2,066 453
S.B 42,330 0.775 5.7 1,920 384 1,783 382
U.A.L 45,373 0. 780 6.0 1,900 438 2,388 453
K.C 4,573 | 0.689 6.6 862 | 190 55 3 255
A. 17 27,097 0. 7568 6,3 1,042 315 1,376 358
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& 0. Diagram of Crash stop astern test results
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