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An Application of Ship Maneuvering Simulator
to Port & Harbor Planning

Yoshinobu HAY AFUJT*
Toshiharu MURATA**
Takashi NEGI***

Futoshi NAKASHIMA ##*

Synopsis

In the case of port & harbor planning, the studies were not been enough
progressed, from the view point of ship handling safety, to design or to layout
the facilities such as water ways and break waters. Now adays, a ship maneuvering
simulator that has high accuracy has developed and is available to apply for port
planning,

In this paper, some case studies of practical application of ship handling
simulator for port & harbor planning were introduced. And the experiments of

elementary ship handling in a ideal port were also reported. Major results are
as follows;

1) A ship amneuvering simulator is very useful to estimate or to evaluate a
port & harbor planning.

2) The procedures for evaluation were cleared through carrying ont the case
studies of ship handling simulations under actual weather conditions.

3) The width of ship trajectory meander, lee way and average rudder angles
were obtained by elementary ship handling simulations.

4) When the conditions were severe, the ship motion were unstable. Therefor
the number of experiments should be sufficiently big to obtain the char-

acteristics of ship motions or to evaluate the port planning for ship navigating
safety.

Key Word: Port planning, Water Way Planning, Ship Maneuvering Simulator,
Ship Handling Experiments

* Senior Research Engineer, Planning & Design Standard Division
** Former Chief of Systems Laboratory, Planning & Design Standard Division

#¥* Former Member of Syntems Laboratory, Planning & Design Standard
Division
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F—1 KE(h)IZE AMER ORAFHE(max advance) -Hiffi(max transfer)) Ok

20k—-BLK(d=11

m)

h {m} h/d R/RO max advance max transfer
211,58 1.05 3.64 5.06 8.9
12.1 1.1 3.41 4.82 8.35
13.2 1.2 2.99 4.43 7.34
14.3 1.3 2.74 4.21 6.75
15.4 1.4 2.57 4.07 6.35
16.5 1.5 2.46 4.0 6.12
22.0 2.0 2.26 4.0 5.66
35.0 3.0 2.20 4.0 5,57
46k~ CHP(d =10m)

h (m) h/d R/R0 max advance max transfer
10.5 1.05 4.31 5.1% 8.95
11.0 1.1 3.93 4.83 8.18
12.0 1.2 3.44 4.38 7.19
13.0 1.3 3.04 4.04 6.39
14.0 1.4 2.79 3.85 5,89
15.0 1.5 2.62 3.71 5.55
20.0 2.0 2.30 3.56 4,96
30.0 3.0 2.20 3.56 4.78

50k—CNT{d=13m)

h (m) h/d R/RO max advance max transfer
13.65 1.05 4,98 5.12 7.85
15.6 1.2 3,76 4.12 6.14
16.9 1.3 3,30 3.77 5.48
19.5 1.5 2.76 3.38 4,69
25.0 2.0 2.34 317 4,08
39.0 3.0 2.18 3.19 3.89
65.0 5.0 2.17 3.19 3.89

50k—PCC(d =9.5m)

h (m) n/d R/RQ max advance max transfer
9.87 1.0% 4,87 6.09 10,13

10.45 1.1 4.34 5.55 9.06
11.4 1.2 3.69 4,91 7.98
12.35 1.3 3.27 4.52 6.96
3.0 1.4 2.95 4,24 6.32
14.25 1.5 2.73 4,06 5.90
19.0 2.0 2.33 3.81 5.12
28.5 3.0 2.20 3.81 4.88
60k—BLK(d=12.5m)

h {(m} h/d R/RO max advance max transfer
13.125 1.05 3.01 3.2 5.4
13.75 1.1 2.85 3.11 5.12
15.0 1.2 2.63 2.97 4.73
16.25 1.3 2.48 2,89 4.49
17.5 1.4 2.41 2.87 4.37
18.75 1.5 2.35 2.84 4.28
25.0 2.0 2.21 2.84 4.07
37.5 3.0 2.20 2.84 4.07
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A TSLOW 11.7 46.
D [DEAD SLOW 7.8 30.2
STOP 0.0 0.0
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T |HALF — 9.6 — 56.
E |FULL —14. - 81.2
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N
50, 000 DWT type CONTAINER SHIP
30
BALLAST
25
FULL
- zef
9
-
: 15
(=]
i
-
10
5+
5 " 1 " 1 1 I " 1 1
¢ 50 100

PROPELLER REVOLUTION (r pm)
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ADYANCE {um)

#F—7 6 B # fk

L

(B}
TRANSFER (xm)

E—17 sisftopeliiEs = -

TiME (StC)

B 18 AFEOBEHGE

TURNING MOTION( § 35.0 (DEG.))
SHIP : 50,000 B/W
* CONDITION
APPROACH SPEED ---- 26.10(KTS,)  CURRENT VELOCITY ------ 0.0 (KTS, )
DIRECTION +-+-" 0.0 {(DEG, )
WATER DEPTH ++ v+ + - 0.0 (M) WIND VELOCITY -« ---- 0.0 (KTS, )
(T/H=10.833} DIRECTION « -+~ 0.0 {DEG, )
WAVE LENGTH r+-v-- - GO0 M )
HESGHT - - -+ ¢« 00( M )
DIRECTION - - - - - 0.0 (DEG, )
* SUMMARY OF RESULT
HEADING T IME ADVANCE  AD/LPP  TRANSFER  TR/LPP HEEL
ANGLE ANGLE
{DEG) (8EC) (M) (M) {DEG)
30.0 68.1 8049 3.02 146.0 .55 0.0
60.0 126.0 1217.3 4.57 534.5 2.01 0.0
90.0 188.2 1370.4 5.14 1042.8 3.81 0.¢
120.0 253.3 1256.4 4.7 1633.2 5.75 0.0
150.0 320.4 a24.1 3,47 1886.2 7.08 2.0
180.0 388.9 473.6 1.78 2022.5 7.5¢ 0.0
210,90 458.3 24.3 0.09 1917.5 7.20 0.0
240.¢ 528.2 —307.5 ~ 116 1606.1 5.03 0.0
270.0 598,86 —438.7 -~ 1,65 1174.3 4.4} 0.0
300.0 668.2 —336.8 - 1.26 731.6 .7 0.0
330.0 740.0 —~ 313 —-0.12 411.5 1.54 0.0
360.0 810.8 395.1 1.48 282.2 1,06 0.0
N Wig 28740 e r
7 - /-,7 w# st X RETRKN o
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#£—8 B & M ok

* TIME HISTORY

TIME RUDDER  ADVANCE  TRANSFER  SPEED HEADING  ANGULAR RPM

ANGLE ANGLE  VELOGITY NO1
{SEC) (DEG) (M) (M) (KTS) (DEG)  (DEG/SEC)  (RPM)
0.0 0.0 0.60 0.00 26.01 0.0 0.000 104.0
20.0 34.9 264.80 0.55 24.93 4.65 0.607 108.3
40.0 35.0 507.21 26.33 22,45 20,58 0.821 100.2
60.0 35.0 708.97 112.04 20.03 39.47 0.647 96,2
80,0 35.0 B57.75 238.09 18.00 5. 05 0,506 92.7
100.0 35.0 851.13 387.67 16.39 75.71 0.859 89.9
120.0 36.0 992.92 543.64 16.09 92,50 0.819 87.7
140.0 35.0 980.77 693.15 14.05 108. 54 0.785 86.0
160.0 35.0 949,43 821.13 13.21 123.98 0.758 84.7
-, 180.0 6.0 879,88 930.41 12.62 138,92 0.736 83.6
200,0 3.0 788.96 1026.12 11.95 183, 46 0.717 82.7
220.0 36.0 684,15 1085.23 11,48 167. 65 0,702 82.¢
2400 35.0 572.46 1116.17 1109 181.57 0.680 B1.4
260.0 35.0 460.32 1119.68 10,76 195. 96 0.679 80.9
280.0 35.0 353.48 1097.58 10.49 208.76 0.670 80.5
300.0 35.0 256.97 1052.55 10.26 222,08 0.663 80.2
320.0 35.0 175,00 988,06 10.06 235.27 0.656 79.9
340.0 35.0 110.87 908, 24 9.90 248,34 0.651 79,6
360.0 35.0 65,98 B17.29 9.7 261.31 0.646 79.4
380.0 35.0 4475 720.22 9.64 274.20 0.642 79.2
460.0 35.0 44.50 621.76 9,54 287.02 0.639 79,1
420.0 35.0 65.05 526,60 9.45 299.77 0.636 79.0
440.0 5.0 107.36 439.20 9.38 31248 0.63¢ 78.9
460.0 35.0 165.49 363.52 9.32 325. 14 0.632 78,8
480.0 35.0 240,28 302.96 9.27 337.76 0.630 78.%7
500.0 35.0 325.05 260.15 9.23 350, 35 0.629 78,6
520.0 35.0 416.71 236.90 9.1 362,62 0.628 78.6
540.0 35.0 510.87 234.11 9.16 375.46 0.627 78,5
£60.0 3.0 §03.00 25175 9.13 387.68 0.626 78,5
580.0 35.0 689,08 288.84 an 400.49 0.625 78.5
600,0 35.0 764,83 343.52 9.09 412.08 0.624 78.4

e
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