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A Review on the Characteristics of Environmental Stress
Model for Maritime Traffic Safety Assessment
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Abstract : The concept of "Environmental Stress(ES)” can be used as a useful index when assessing the maritime traffic safety. It
is composed of two parts, one due to geographical restriction and another one due to traffic congestion. In this paper,
Environmental Stress due to geographical restriction is reviewed Its characteristics are surveyed from the sample calculation
results for some hypothetical cases, such as approaching a breakwater, navigating in a long straight channel, and in a long bended
channel. Sample calculations are also carried out for the approach channels in Busan and Kwangyang harbor. By using this ES
concept, it is expected that objective and quantitative assessment of safety is possible for various environmental conditions when

navigating in a harbor or in a fairway.

Key Words : Environmental Stress Model, ES, Maritime Troffic Safety Assessment, Harbor Layout Design, Fairway Design
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Table 2 Scenario for Narrow Channel Transit
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Fig. 8 Narrow Channel Transit
900
800
-
@ 700
600
500 { 1 I
0 500 1000 1500 2000
+=2%(m)
Fig. 9 Case B-1 : Variation with Channel Width
(V=5mysec, L=300m, yo=0m)
900
800
1 700
7]
W 600
500
400
0 2 4 6 8 10
M%(m/sec)
Fig. 10 Case B-2 : Variation with Ship Speed

(W=1,000m, L=300m, yo=0m)




6 siAdaE tHA FrHE AT 874 2EdA 2o B4 1D

500 &2, Fig. 139 EAH e ZAAE, E Wmd =4

2 UelA, 2o L(rn)°1 Meto], £z FYPolA H&

700 Vim/seo)2 HAska e 399 2H8F 2EdS ghol @

@ st DAV} o TR 2L @ oly, IHLRYE ¥
600 o2 sge 7ol Ly ,Lye 283 Adn P

500 Lo Fig. 14, Fig. 133 22 @52 oA E¥ste it

0 50 100 150 200 250 300 350 & AS, FRRC AT Adupel 2HEF 2B

Mutel Zol(m) ( ES)7} wsisls 4%e, 2399 A0 ue} 22 24

3 Aeolth. % ZHFEHEY AAE uisiy, 7 £

Fig. 11 Case B-3 : Variation with Ship Length Muke) upake 2ze) Wk YA HTT ASETh

(W=1,000m, V=5m/sec, yo=0m)

800
— 15
800 o
! ! ! . , . 750 - %=
. . . o —e0x /'*\/
700 focrc e o — TN
5 Q- L O— ! -O—-29 ! & 700 /// \//
@ . . , ; ; .
600 |- -ttt ////”;///V‘Wm\
s 7
! . : . . - 650
500 ) l ! 1 ! 1 /
0 50 100 150 200 250 300 350 600
Hug ®Hel(m) -6000 -5000 -4000 -3000 -2000 -1000 O 1000 2000
Rz Nee Hal(m

Fig. 12 Case B4 : Variation with Lateral Deviation
(w=1’(x)0rm V=5m/sec, L=300m) Fig. 14 Variation with Bended Angle
(W=1,000m, V=5m/sec, L=150m)

5o Amst ARSE, FHF A2 wet 2A4E
73 2Edx( ESL)9) gol A Friehks @48
o, 9 ZHRE 3T o|FolE AN PF2E T 4
ool oz wad FHste 42 % et
RN 2ol w2} Yehte, 292
ES, ARA] Alokztg v 1=vitt AldtsheT
29 Azeld, & ovle Yk

ok
_E 12.
o
rlo
I
oft
flo

Z2 ez B

4. =M

r]g!!

4 AE#A Yol XE

olgelq A nskzel, ES, ge, el A3 Polg ¥
zo we} A A7 271 2% Pol=g B4, 33
oz 3 mHsi: Aew BUHETh gt ¥ mdg, ¥4
%, B 2e, vl Fa gue yayel 44t
womM, 7 g2e) S4T HHRIA sk

B7HA, B4 AEhe 6700TEUZ AelelyA(3% 2099m.
1 GT = 90928)02 HAskdch 24 o4 duel e 93

X
R ) of e} 40 ~ 120 Knots M2 dAFsigon, i Aute
y FEe) F4L wel g2 wgoz Sstm, A ok A
Fig. 13 Transit in Bended Channel & EA8HA genia sHgskg 25 74 o duke HAE

Ve 4o Wolux ReThn sbYstn M8 2EdLE

—203—



3 A o 7

H7}stglch Fig. 162 9% % 2829 7 AHelM e =A873 2Eq
2(ESy) o) ¥gtE =AR Aotk a”dlA 35, 74 A%
4.1 BNl xMEY AEA HIt HowBE AMule MsAE Vehdct
Fig. 158 #Zo|, F4a g Wb glol Mg ofahdaa QAo A 93 WHAE Eatg o] o= Ao AR
£ Edste, Al 1 ¥2E g} oA YRS FIHE g gre wolm gon, L}]Z‘Q—%ﬁﬂr;ﬂ] 78 E7stuA, dge)
6,700 TEUF ZHodo] A 7= 2AEE 2EHLE gygog yolxa Mo] 7HAstdA, thad 7ashs %4t
(ESy) gk& FAste] wolth =3 ols} wiiHE &M2 £ & xojx gtk
3= Mute] 2487 2Ef2gE FAste Bt} EZAolE, YT AAANME YAl vjs] oha 22 g
Fig. 15014 2 & 412> - —7-8) ¥ FIHE>T— & Holn 312111, ol WA 7t Fikel el whet 1 grol B
-« —2-9)A] Adule] Hahe Z 2 (Way Point)& EAIF Aol As zisie wala 3} Foi= ES gto] 002 Wojx|x=
o, AR g At o] shed vHa A9E BEAS A gae = 2 g
o]t}

42 Totsto] =MEA A A B}
Fig. 17¢ A2 ke /wo] Aa=HAL 7399 2F &
gz e NF=E HoFx U}

i

p/

T3 7t AWM, WS theF Be M5E AL AL

2 dAstHck

Fig. 17 Way Points for KwangYang Harbor

Table 3 Ship Speed at Each Way Point(Pusan)

TS T T TS TS TS olefst gl A, Fae FAZRE, AP, A 482, 1

S o0 s > 27 BN WY F2E SHst, ST Arol] BB &

(Knots) | 12| 121010 61514 240 BE wwos gas= 6700TEUS Aelolude] ¢
| =3

Al =7l 2R 2Ed2(ES) @& iﬂﬁ}oﬁ Bt

w3 SIE Agoly BEoA Zutste,

O e 3
R AN X &Y (6,700 TEUS HHOIY) A3gE A1Fg2E Faste S ‘1}94 ZX387R 2
—5] Aagm FAsel Mg
O/ 6 ] T —lo o1 s
U F Ty Fig. 17914 7 & 943H(1-2—-3—4——10—11) B &3
16 —f;j\ } ol =t (11-10—--—5-12—13-2—-1)A] AHdle] FH= AR (Way
= Point)& EAIG Aolvl, WHe t4 durel E3o 715 7}
(2a ) \ A & Qo BAW Zolth EF 7 Agold, Aue thed g
300 \ 2 M&E 7l AeE MASUC
200 X
m: @ \@ A[;L Table 4 Ship Speed at Each Way Point(KwangYang)
[ 1000 2000 3000 4000 §000 8000 7000 E‘{i l 2 3 4 5 6 7 8 9 10 1] 12 13
Trackim) o =
K‘“t 12|12 10{10{ 8| 7| 6| 5]5]|5|5]9]|10
Fig. 16 Variation of ESL for 6,700TEU Container (Knots)

Entering/Departing Pusan Harbor

—204—



Z

AR4

i

&

il

|
|

APaE Ay B71E

_CH

I

Fig. 18 948 2 #3419 2 AHele] 2087 2E7
2(ES) gte} Was =A% Zojch adel A 952, 2 A%
oz due) WAANE ek

o8 ot ¥ & (6,700 TEUF BH0|L)

0 §000 10000

Track{m)

15000 20000

Fig. 18 Variation of ESL for 6,700TEU Container
Entering/Departing KwangYang Harbor

el gEAAL duHoz Bgsel, Axd e
ESigre) Ws} 20 denid e, ausgos 438 we @&

£ Ui Qg @ 4 deh
YA AGA B AWHOE e Gk BolAT
322 el Yadoz §e @8 Moln Yov 3%z
S oA 1 glo] FAshA Bast: AYES B & Atk
olelgt ES;gte) R, A} A7) % olo] B 74y o

oo} Wl M) £, dam Astel Azol wet LA
Ak

fa]] af

5.

=2
=

= =
duo] @R ul, BAe} 279} YAl A%, 2 B4
Ze YA A A BE Sol BE Au 24 dolw

goHoz FRselt A52a 287 ssda( ESy)
£84E AHanh

g4 FBEe 718 5 A 4F FL 85 0 =
Eelze] Aot sbsshael wel, oje Fadolnt
e gzolMel Aed dolng ABHSR ArEsiel
Aurez wmalt Aol shsalHon, on etolut P
o AN, B 9] garoh} G2l &8 WOl ER 7HA

i

e

A 3%
gl e

1

o Y F YT o] ARSE o @k
Az A 2 HollA oA 2, B4 FH9 B B 7Y
e BER7 2EANL g s ARRE AE B AseE ¥

grolu} gz AAN 2 siAaE ebddel Be BuR Wy
Foo2 Abgo] Fhetel, gatolit ghzel MA R 1 AAA
gabo] & 220 B & AL Aoz Ao

-

]

17 ~E T

b

= =
F 7
B dTE, dnsgd e 2003ds 18dTARI H

e S A2d 7iivle D FAL] dF2A
FRHAUT ¥ Z2aY g U HFE ZT2IPE AT
slE 4+ Kobe A dighe] Inoue ol Al £ W& Wol 4
A Aol ®elH, AU S =9k G HAL =R
S ATHFAD JMS HE5 Al AR FAt=AT

]

|

[1]1 SOLAS (International Convention for the Safety of Life
at Sea)

21 STCW (International Convention on Standards of
Training, Verification and Watchkeeping for Seafarers)

[3} ISM Code (International Management Code for the Safe
Operation of Ships and for Pollution Prevention)

[4] H&YTH1983) : FTHAIEE HAl AHA,

[6] d¥anbyds](1999) @ el AjAef 7ledd 7IE-F
A (sH)

6] PIANC(1997) PTC I : Approach Channels - A Guide

Design, Report of Working Group 1I-30.
Supplement to Bulletin No.95

{71 Inoue K and et al(1997a) : #Mi&S] Pk oA
ey @79 9} - " EE A B 2EUS e
A 9(In Japanese), d¥-as|&ts =4 953

[8) Inoue K. and et al.(1997b) : &S] fuBskel oA
BMsA N SaE7Ee 54 ¥7PH(In Japanese), d¥
g3l =T d 9B

9] Inoue K. and et al. : # L&lE2FHEE A 718 7
ojrElql AYol By AT 1 - BEIHLT sidol A
o ] IN#EE #7H-(In Japanese), YE33513) =3
3 8%

(10] Inoue K. and et al.(1998a) : fBa o} Ynnio] thal ey
7 =7 fabgge] whift 22(In Japanese), Y&
I EH B

[11] W84(2002) : sFnFaeol @3 7123 4F, 2y
Mojst wAbshg) =8(In Japanese)

[12} sl &3(1996) : A|Zt4 2 9} Human Error

{13} sl 31997 : Y uF T8

for

—205—



