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Evaluation of Harbour Tranquility Improvement in Pohang New Port
by Detached Breakwater
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Abstract : Since the construction of Pohang New Port, the problems of the low harbor tranquility caused by
decreasing port operation rate has been continuously reported. In order to improve the harbor tranquility, a
detached breakwater (DB) has been constructed outside the outer breakwater of Pohang New Port in 2018~2020.
In this study, the effectiveness of the DB was proved by comparing the reduction rates of wave heights that were
observed before and after the construction of the DB. First, the observed data were compared with the numerical
model results available from a previous study, and the model data showed reasonable agreement with measured
data at 3 out of 4 locations inside the port. The discrepancy in one of the locations was because the model could
not accurately calculated the effect of wave interference in the inner corner of the port. The observation data
showed excellent results that the number of waves that exceeded 0.3 m, the critical value to reach desired harbor
tranquility, was significantly reduced after the construction of the DB. In addition, the reduction rate, the ratio of
wave heights between outside and inside of the port, was decreased after the DB construction, which proved that
properly designed coastal structures such as DB in this study could be effective in improving the port tranquility.
The results of this study can be usefully applied for solving problems in similar cases.

Keywords : Pohang New Port, detached breakwater, harbor tranquility, wave decreasing rate, wave measurements
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Fig. 1. (a) Map of Pohang New Port with locations of detached breakwater construction outside the port and the two wavebreakers inside
the port (Ssangyong Engineering & Construction Co., Ltd., 2016), (b) Schematics of detached breakwater (Ssangyong Engineering

& Construction Co., Ltd., 2019).
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2020, Fig. 1 &%). 2018 10€ 13 Aol A 13+ 71
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Fig. 2. Map of Yeongil Bay. Pohang New Port is located in the yellow rectangle and the yellow star marks the location of St. W0. The colored
circles in the magnified views of the Pohang New Port mark the wave measurement locations at Sts. W1~W4 with detached breakwater.
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Table 1. List of observation stations and data measurements
. Locations Depth Measuring
Station Instrument (Lat., Lon.) (m) frequency (Hz)
Outside of 36°0521.90"N,
Pohang New Port Wo AWAC 129°2821.20"E DL. ()21.6 2
36°00'46.3"N,
Wi 129°25'05.60"E DL 853 2
36°01'00.1"N
w2 0n 11 e D.L. (-)11.0 2
Inside Pohang 129°24'58.00"E )
New Port wIG 36°0042.70"N,
w3 129°24'4530"E DL. (10.0 2
36°00'57.84"N,
W4 129°2436.96"E DL. ()97 2
Table 2. Summary of observation period and data measurements
Period

Before construction of detached breakwater
After construction of detached breakwater

2017.01.01~2019.02.13
2019.08.06~2020.05.09

1532] QA (e AR ) 2 2 Aol A ARS-SE 323
sl oFHS AXE vERTE FYRkE oAl
o AXIgk 44 woe] #=5]= = 9o] 2] NortekA
oAl 7Nt AWAC(Acoustic Wave And Current profiler)
olm 2207 20100 8Ll Al A=]=]o] 2020 6
G712 GLuE d el Uisshe e ol visks #5319l
o, 5 2 ol ARg-s 23aIEke] dhi A5 AE 4
Nz A 75578 Al 85l AA S om AS51]= o
o] AATAONA 7Rt Qb2 A(WTG: Wave and
Tide Gauge) 7-72] QP apchol] A3 THSt. W1~W4).

TAE 21804 A3t nlel o] 2018 10¥ 15¢F
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L % 158 Z A 63714 AXE 20194 2€ 13A7HA =
A AR A 717he017d 19 19REH)e R, 8l Al 12
74 A A 20199 89 6 o] FE TA| A & 7|
(2020 5 9U7FA) O 2 st W ARE H|wsielt.
5 ], A5 R 9 7131 Soll st A2 Table 17}
20f] A =lstqich

IHAES AWAC 2 WTIG BF 1 308 7HHo=®
oF 1787t FEI AR E BEUE AYEY PSS &
SPAL(H, )2k A7 UT)E ARLSSar AWACS] 73
g AAES Tl A (Dir,, ) F7HE AR
Nortekiit:2] AWACS AH-3F A5AE = AWACS] -85
2279 STORM64E AHE-aGlom] ~dER] Wi o] g]o
TPEEA E F7EE A 8E it $HE, WTGE 5% Ak
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do > >
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b &
oL Ho

1% -
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gatar, 71 715 o7k Akg s A el Alelskal
o} 22 429 50%= AFE-3F Chebyshev tFHA] S 283}
@S/ 7hel 1.6S 2okt - oA 2 A olsta
A e A Al 9] BT

TA A W3] w9 vlws WA sl 71k AAE A
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ARE oz A STt ek T s o)
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2 NNE 42 ENE AlY wgko 2 R2&150t}, o8 59
AmE o= 11 F WA 13} o]HEE A7gste] e 7
e AAG A= vlwetgia, U] A5l fojuka v
£ EdE 33 g3 gAasS AXEE & O Aol
Al 24 A3 Sl nlste] FuE NN EdE AEsS
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5 2380 At AR YA AE e} vl wste] B
9 AnE HAFslh
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arglom o)e] wet 19924 Al 79 A 855 Aol A 2
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Fo} B4 9o FREst A S ok AT AN} U
ot ol v £atel A%E 2alg el A7150)

upeh oA ko2 ejghiulAl o] 1% wheto] AA|E Tk
olo] thet A7} Al Z1=|o] Pohang Iron and Steel
Company(1989)°4] A3t =218 A3-e Faf ghygde
= 6’1:/\1—__ ‘|4°H fP,]é’]—H]—_JJr;ﬂ]E XUH ©2Z 300 m @761—3}{_ 74]
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Table 3. Comparison of wave heights calculated by MDWAVE model simulation

St. W1 St. W2 St. W3 St. W4
Before construction of detached breakwater 0.62m 0.53m 021m 0.39m
After construction of detached breakwater 0.18m 0.17m 0.07m 0.1 m
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Fig. 3. Comparison of observed wave conditions with numerical model results for a period before the detached breakwater construction (Jul.
4~9, 2018). (a) wave height measured at St. WO with modeled height (red line), (b) wave period and direction measured at St. WO,
(c) wave height measured at St. W1 with modeled height (dashed line), (d) wave height measured at St. W2 with modeled height
(dashed line), (e) wave height measured at St. W3 with modeled height (dashed line), (f) wave height measured at St. W4 with mod-

eled height (dashed line).
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Fig. 5. (a) Time series of observed wave height (HmO) during a
period before construction of the detached breakwater (Oct.
10~25, 2017). Left panel (dark blue line): measurements at
St. WO. Right panel (green, yellow, light blue and orange
lines): measurements at Sts. W1~W4 respectively, (b) time
series of wave period (7,) and direction (Dir,,,) measure-
ments, (c) ratio of wave heights (light blue: H W1/H_WO,
yellow: H W2/H WO, green: H W3/WO0, orange: H W4/
H WO0).
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Fig. 6. Same with Fig. 5 but for another period before the detached
breakwater construction (Mar. 5~10, 2018).
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Fig. 7. Same with Fig. 5 but for a period after the detached break-
water construction (Sep. 21~25, 2019).
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Fig. 8. Same with Fig. 5 but for another period after the detached
breakwater construction (Jan. 26~Feb. 3, 2020).
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Fig. 9. (a) Wave height distribution measured at St. WO (x-axis) and W1 (y-axis) before the construction of detached breakwater (Jan. 1,
2017~Feb. 13, 2019) with different incident wave directions (reds: NNE, orange: NE, yellow: ENE). The solid lines are the linear
regression results of corresponding colored dots. (b) same with (a) but after the construction of detached breakwater (Aug. 6,

2019~May 6, 2020).
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Fig. 10. Same with Fig. 9 but between W0 and W2.
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Fig. 11. Same with Fig. 9 but between W0 and W3.
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Fig. 12. Same with Fig. 9 but between W0 and W4.
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2ok A& & 5 ltK(Table 5). TA| A4 W5 g QA AW s el A =49 mIE SRS A
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©] NNE A4 w A% 7]2717} 7128 A3 NE ALY A2 AT e 20199 22 132 0]} 20199 8Y 6
Table 4. Linear regression (slope) of wave height distribution
Wave direction Wi w2 W3 w4
Before construction of NNE 0.127 0.189 0.173 0.159
detached breakwater NE 0.101 0.164 0.139 0.146
ENE 0.104 0.161 0.101 0.141
After construction of NNE 0.075 0.067 0.063 0.072
detached breakwater NE 0.067 0.062 0.053 0.075
ENE 0.088 0.079 - -
Table 5. Comparison of operation rates of Pohang New Port before and after the construction of detached breakwater
Wi w2 W3 W4
Before After Before After Before After Before After
when#}(l);gags(m o 1,631 194 2,597 117 2,154 116 2,635 173
# of total days 9,684 4,676 7,966 4,670 10,184 4,670 10,578 4,670
operation rate (%o) 83.2 95.9 67.4 97.5 78.8 97.5 75.1 96.3
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