Sh=g)af & ykal 3] #] A|33H A10Z, pp. 665~669, 2009 ISSN-1598-5725)
Journal of Navigation and Port Research

zEHaor ZATRA S WAl Fatod

= 51 = O i SEE. 2=
2 DR R P L R

Relation with Operational Stress and Environmental Difficulty on Maneuvering of Ship
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Abstract : When maneuvering a ship in a narrow channel or under bridge, the ship operator may take actions of slowdown engine and
altering course in order to avoid possible navigational dangers, which may reduce difficulties on navigation or collsion avoidance against
other ship and/or bridge. In this paper, taking notice of the stress caused by these actions of slowdown engine and altering course, survey
is carried out for whether it is possible to quantify the stress by time delay as an index. Based on the ship handling simulator experiment,
it is verified that difficulty of navigation changes is highly correlated with the time delay, which result from compensation actions of
slowdown engine and altering course.

Key words : Operational Stress, Environmental Stress, Simulator Experiment, Multi Regression, Navigational Safety
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Fig. 1 Concept of operational stress

Fodoh

3

A} o] &=

Elo} By aga A8~

p
T

gl

o} 2F

(F 17-20 kts) .2 A

Table 1 Senario of simulation

E =
Mo S|w
—_ AN B .
3 N
o S|® =
. o | T
E:] B Ry
S |2 |y
o |7 H_T
ol K k-
AT 52 =y
E|l— S|X¥ —
S|0 S| — 0 |o
S|/ |9 mn|m
S| B yg.LJ;o
S|® T D T e
Tlox | x |&
! T oK
N | R
Bl | ®m |
o @ ol o o o
iﬁﬂuﬂhﬂu%
° o) JJ
S HwdT ¥
S W X;oﬁ
%zwim:
5o e =
KT oo
E_ﬂLXSﬁ.dr
o#mﬁmrooﬁ.W%%ol
By o B
N dr Ee o OF
Wz owr g oF
MO o '
o N T
w L ook W T
Mﬂoo#emﬂuT
dﬂulﬂuﬂli
,‘._Alboﬁeﬂru,loﬁ
ﬂAllﬂl,moHTXO
— ®O ol
OTX;oz.#o JJ
—_ = ‘Ll\_ﬂo%
TR ooy BK
Moo N
— S R
° o X oA
xRy
5 WK s
oY U
M T o W9 o

ks, <355

12

g 12000m

3

A} T

ao]

18

90 * 7 9) 77te)

Hsh 2

&

< 5]
FA =

il

N imax(SJ,, SJgip)

ESAQ!I"@gatinn

rekd

g mdoxe

rE

of A
olt} thE A

22 A

a4 ol

Ea
=

=]
T

o] 71

oo
=3

A 2~EY

gk

3]

Jolt}. weA

I
i
o

o

i

g

ATolA = ol

2

o°

=

B

Fig. 2 Snapshot of a simulation in heavy traffic (Case of

1000m, span of brigde)

- 666 -



ojt), & s =9 W9
39 E2A(Simple Regression Analysis)@} F 71 o]4F¢]
7

WMol T WMo Atolo] HAE Uolh e the I
(Multiple Regression Analysis)©] 1t}

1

3 U B L
2ot M o

dubr o 3|7 B ESPWEYHSE X)9F FHue
(IS V7 FARY FE3 2ds 7] fsiAe
A7 #AZE X9 A o8] F4E F=X, & 2 2319
AF) e Hadlels HoRFH A AW, 7187 B9
AR oS TalE Aol #] o]
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R R} XY, - (3 X))
O] HH, a_tzl niZl /37 i=1 - 'z:In i=1
) X=X
i=1 i=1
FAE Ry e e S = o FENS HE
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BEE

Correlation Coefficient
MBS e #A)9)
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@ 39 A Fo948 AF (t - test)
F4 mgae o fo4e HAse 3o, dukdo
2o A7} 19 % 5% ol dold Ag gttt
B8
t:%«/ss; (df=n—2) (4)

B FRBAAS, By, ¢ 7Hel ols) AHE B A

s=YF g9 sH0r @ YA gEuA
e

(SSE=SS,—BSS,,)

FAA 9 A Ak, AA AN Fods HF
gt FRE(SSR)S 3723 eatel 9§ AH(SSE)S.= 1}
FE2HEA ¥ (Analysis of Variance

Table : ANOVA Table)ol| whe} AA g} AnbE oz o] Frol

3.88(2] 4% 5%)RTF 2 o3k Aow WA
SSR
_ df  MSR 3y orAdvyn=ws )
 SSE MSE T S EAWuA dEwE

df

4.1 SHAZE] AZED FT| - Bt AASES| 2l 24

3, o] 7ol 0 A9 BATS +19 Aol 9 Mo e A|7ke] A (delay) ¥} @5 (ahead), 7+ (speed down)
A3+-S olm| stk o|u 4 (speed up) T F713 AHE B ERoll ofgk H o] WA
o] AxtzA vyt spgstn, wzpR el 2z ERAL
48 2 T AHEES] diolEE Feldth ek HolEHe &
By Pilot By Deck Officer
Time to Time to
Span of Bridge Bridge T-s E E/0.74-1 D Span of Bridge | Bridge T-5S E E/0.74-1 D
T (sec) T (sec.)
1629 214 0.650  -0.118 0. 045 1439 24 0. 764 0.037 0. 062
1000 m 1450 35 0. 744 0.009 0. 039 1799 384 0. 657 -0. 109 0. 069
1615 200 0.645  —0.125 0.023 1000 m 1392 -23 0. 786 0. 066 0. 017
1464 49 0. 737 0.000 0. 058 1221 -194 0. 834 0.132 0. 038
1204 a7 0. 737 0.000 0. 053 1469 54 0. 761 0.033 0. 060
2000 m 1244 87 0. 748 0.015 0. 039 1192 35 0. 761 0.033 0. 012
1252 95 0.704  —0.045 0.043 1195 38 0. 761 0.033 0. 000
1194 37 0. 737 0.000 0.045 2000 m 1564 407 0. 652 -0.115 0. 091
1500 85 0.703  -0.046 0. 060 1235 78 0. 736 0. 001 0. 072
3000 m 1242 -173 0.923 0.252 0. 044 1202 45 0. 700 0. 050 0. 059
1617 202 0.644  -0.126 0.014 1642 227 0. 700 0. 050 0. 045
1455 40 0. 737 0.000 0. 058 1315 -100 0. 796 0. 080 0. 056
1430 15 0. 741 0.005 0. 062 3000 m 1501 86 0. 743 0.008 0. 012
No Bridge 1378 -37 0. 820 0.113 0. 036 1144 -271 0. 855 0. 160 0. 033
1475 60 0. 737 0.000 0.073 1480 65 0. 730 0. 009 0. 020
Table. 2 Experimental datap
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Fig. 3 Relations of engine, rudder and time
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