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Abstract : Harbor and Fishery Design Criteria defines that ship routing should be designed to ensure safe ship navigation and easy maneuvering. The
design of the channel width is one of the critical conditions in routeing of ships. For the criteria of the channel width, qualitative evaluation criteria are
used in South Korea, whereas quantitative evaluation criteria are used in other countries. Environmental factors, such as winds, tidal currents, and waves
directly or indirectly affect ship resistance when sailing. Depending on their strength the environmental factors may pose a threat to the safe navigation
of ships. Thus, vessel traffic control was regulated in South Korea according to the Beaufort scale. In order to design the channel width to reflect the
environmental factors closely related to the safe navigation of ships, quantitative evaluation criteria reflected with environmental factors were presented
in other countries, however, these external factors were not considered in South Korea. This study analyzed the relationship between the channel width
actually used by ships and environmental factors by using the trajectories of ships entering and leaving Mokpo Port. This study also suggested the

required channel width according to tidal currents and compared it with the channel width design criteria of other countries.
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Table 1. Korea design standard channel width

One-way Two-way
In case of long L5L
0.5L or more route
O If the width of | 47 I case of frequent
the route is less . 1.5L

Route . or mtercourse
than 1L, sufficient
more

preparation for In case of frequent
safety is required.) intercourse and a 2L
relatively long route

2.2 PIANC Guidelines(2014)
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Table 2. Additional widths for straight channel sections

Width Vessel Outer Channel Inner Channel
Wi Speed  (open water) (protected water)

(b) Prevailing cross wind Vew (knots)

- mild fast 0.1B

Vew < 15 knots mod 0.2B

(< Beaufort 4) slow 03B

- moderate fast 0.38

15 knots < Vew < 33 knots mod 0.4B

(Beaufort 4 - Beaufort 7) slow 0.6B

- strong fast 0.5B

33 knots < Vew < 48 knots mod 0.7B

(Beaufort 7 - Beaufort 9) slow LB

(c) Prevailing cross-current Vce (knots)

- negligible Vee < 0.2 knots all 0.0 0.0
fast 0.2B 0.1B

- low

0.2 knots < Vec < 0.5 knots mod 0.258 0.28
slow 0.3B 0.3B
fast 0.5B 0.4B

- moderate

0.5 knots < Vec < 1.5 knots mod 0.78 0.68
slow 1.0B 0.8B
fast 1.0B -

- strong

1.5 knots < Vcc < 2.0knots mod 1.2B .
slow 1.6B -

(d) Prevailing longitudinal current VIC (knots)

- low

VIC < 1.5 knots all 00
fast 0.0

- moderate

15 knots < VIC < 3 knots mod 018
slow 0.2B
fast 0.1B

- strong

VIC > 3 knots mod 028
slow 0.4B

(e) Beam and stern quartering wave height Hs (m)

-Hs < 1m all 0.0 0.0

-1lm<Hs<3m all ~0.5 B -

-Hs =3 m all ~1.0 B -

PIANCO] A= 2l5e] & s
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Table 3. PIANC design standard channel width

One-way Two-way

W=2W,, +25W +...

W= %M_'_Zw_'_%l?_'_%(? +WBR+%F+ZW
N P

2.3 Hydraulic Design of Deep Draft Navigation Projects
(2006)
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Table 4. USACE design standard channel width

One-way ‘ Two-way
Design Ship Beam Multipliers for
Maximum Current
0.0~0.5 05~1.5 15~3.0]0.0~0.5 05~1.5 15-3.0
knots knots knots knots knots knots
Best Aids to Navigation
Shallow water | 3.0B 4.0B 5.0B | 50B 6.0B 8.0B
Canal 25B 30B 35B | 40B 45B 55B
Trench 275B  325B 40B | 45B 55B 6.5B
Average Aids to Navigation
Shallow water | 3.5B  4.5B 5.5B
Canal 30B 35B 4.0B -
Trench 35B 40B 5.0B

2.4 Technical Standards and Commentaries for Port and
Harbour Facilities in Japan(2009)
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Table 5. OCDI design standard channel width

One-way Two-way Four-way
_ W= Wy, + W,
copeon o = 20y 1 Wy 4 W+ )
- oA oA ov
a ! 2 !
Factor b 0 !
¢ 0 0 2

Wy : width requisite against Wind Forces

Wy @ width requisite against Current Forces

Wy, : width requisite against Yawing Motion

Wpp : width requisite for Drift Detection

Wg, + width requisite against Bank Effect forces

Wp, : width requisite against two-ship interaction in Passing
Woy @ width requisite against two-ship interaction in Overtaking
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B ‘ R 5 Table 7. Annual wind data of Mokpo
53¢ QFM? e ket A U2 gsigi;angYQ%
o ek -l g Wind Jan.. Feb. Mar. Apr. May. Jun
sl Sl mg,g“* X (m/s)
g e | jU. Mean Speed 41 43 40 30 32 27
. B Y ol ik Highest Speed 127 140 133 9.7 133 9.1
¢ by S -
4 i . nggestedG“St 181 196 191 148 188 137
s e
e | oo
el mmi Jul.  Aug.  Sept. Oct. Nov. Dec.
<Chart Source : http://www.khoa.go kr> 5
Fig. 1. Meteorological observation of Mokpo. Mean Speed 3.1 28 2.9 3.2 39 41
Highest Speed 9.2 9.3 15.8 11.8 13.1 14.0
FRs A FAR ] AT 150032017 Highest Gust  co 160 265 162 180 212
9] #52 Fadedt Auel 52 3827eme] Bt Speed ' ' ' ' ' '
z22 Bt viohral s B ¥ 2ol A Fig. 29} Table Sraetes]
N
63 Lol BE J-2F PR 2RE L KFHS AuE
S8
=t Ro Mokpo’s - .
E: V V B windroses p
BEVIA : on 2019 o
Pl I W e
I REEIL N ! i | 20
i — PP e AR
: L lﬂ ;’r f’r lx ﬂ £ ) l; s ‘
/ ‘AL
=N o e = <Source : Annual climatological report(2019)>
00:00 08:00 16:00 00:00 @—%E{\_A]—%QQ %_‘:,f_?'ﬁ- Passage planoﬂ }\1 Fig' 33”} ZE]'O]
. . <Chart Source :.http://www.khoa.go.kr> g A A 0%, 23 A A= 180% AT A
Fig. 2. Tidal current observation of Mokpo. D7 = QM jele za) e At

Table 6. Flowmeter logging table of Mokpo

. . Flow Flow
Observation time Direction®)  velocity(kn)
2019-01-01 00:00:00 South 0.76
2019-01-01 00:30:00 South 0.8
2019-01-01 05:00:00 SSE 0.12
2019-01-01 05:30:00 NNE 0.13

2019-01-01 06:00:00 NNE 0.35

Table 7-& 2019\ =29 whekgv]& vehlm, 20199 11
3 FF(05ms MThY AT 24%E BSE ATt
dube] B -5 Al nhe] TS wokon] Al B3
o] MRS AT nigte] WEE #AF 5

al

st

»w

s
. gl
¥

<Chart Source : EyeMTAS, Administrative electronic chart>

Fig. 3. Investigation route Port of Mokpo.
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FAFE AT
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Table 8. Classification of survey vessels

Number of ships

Ship (e (ships) %)
PASSENGER SHIP 464 5.1
GENERAL CARGO SHIP 1,718 18.9
DANGEROUS CARGO SHIP 688 7.6
TUGBOAT 352 3.9
PILOT BOAT 13 0.1
FISHING BOAT 2,995 33.0
THE OTHERS 2,838 31.3
TOTAL 9,068 100.0
A ABHE RRE o falt 1% E olabe] AUk 10017
o NAden, 4§ AGED rew Agre] FEL
gz AAso] QAW AshEe] 950 A9 G ol
A9k F 48] Auke] Baasle] FRa Soow Fg 4
of o] XAl B2 T7E Ba 3 AGE $2 0w Eaa)
J) BHE s AT Aon GRS oy vkl
B2 4905900

<Aoo 2

T
EyeMTAS>

Fig. 4. Off course of investigation route.

<Chart Source :
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©]E Harbour Approach Channels Design Guidelines(2014)°l 4=
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/ Basic
lane
Possible

Track

Fig. 5. Basic manoeuvring lane.
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O Current rate - Used width{ship width ratin}|
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Fig. 6. Scatter plot of used width (ship width ratio) and
current rate.
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Fig. 7. Scatter plot of used width (ship width ratio) and

wind speed.
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Table 9. Result of Pearson correlation coefficient
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Table 11. Result of minimum channel width based on current

Flow Wind (ship width (ship length
rate speed . .
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Pearson’s R 1
Flow rate
P-Value
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