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Analysis of Harbor Tranquility in Pohang New Harbor
Using a Hyperbolic Model with Multi-Directional Incoming Waves
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Abstract[ JA hyperbolic numerical model with multi-directional waves has been used to investigate harbor
tranquility in Pohang New Harbor. Comparing numerical results with field data measured at two stations in the
harbor, it was found that use of input condition of multi-directional waves is superior to the use of uni-
directional waves. Calculations with uni-directional wave input give errors of about 12% at St. P2 and 26% at
St. P3, while calculations with multi-directional wave input give errors of 4 % at St. P2 and, 14% at St. P3.
Using the input condition of multi-directional waves, we investigate the tranquility of Pohang New Harbor
with two layouts : the condition in 1994 when the downtime at the 7th pier was often reported and the
condition in 1996 when the 4th disposal site was constructed. The numerical results show that the problem of
downtime at the 7th pier cannot be solved by the construction of the 4th disposal site.

Keywords : harbor tranquility, multi-directional waves, hyperbolic numerical model
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Fig. 1. Spatial distributions of wave height ratios in 1987
between St. W and other stations around Pohang
New Harbor.

1o
rot
e
o

A FUHLE B 99

0.5m ol golm FFF717} 52 o] 42 AR 1

ato] Fgtunls 3 ¥ °lE Fig. 1] Xﬂ*l?} U}

25 ehact o1 4otn
ol Ae] TiH]7} 0.3-0.5

ol F Foe) AL

10002 A4S wo] 5
A A7 L A8 T AY
AE2 A3 A Jehdyn
7 Bske o 4= itk 7)El AASYA % H3H]
7F 2 023, o) 0.350 23e] Alghgr AAA) gy
FauE B4 0.1 old(EE 7453H 0.15 ofdhr}
HEE dATGS ndE o dg@Se] FAHAD
1986L1.4 Ao HEs 2 ES
AL A & olr;}. 3, 9 oH| &

e

232E (1994, b)e] XA el wey B
HgE A 519979 =8 A3 FEE
74 8(1987)¢] =pa 9} 8Tk (1994a, bye] B

de) Aol oz 39 PHoA Y e BE 45
(e T B3] A1S)9 Bl H2A Y F4R
o1y kA, FAE £¢44 tade] Be

Fig. 2 #A|AJE 3 7] HH (& 172,
ol A9 &
mE =73 73
©] 39 20 30
ZF A AE

P20 4 o]

U 270 4)
2218 Z 9 AW Wojla] S5 17} 0.5
3ol thal el snH)t ¥ F7NT,)
Ao AJztkell w2 W3S Fig. 33} 40| 2
o 39 27% W e HE A
Folat iz 0.28—0.37-0.15mz ¥

& Pohang New Harbor

s
2040E L

Yongi) Bay

[ Tegend 1
W Directional Waverider

7in pier
8ih pier

N & Buoy
& pler P Pressuretype Wave
S % Gauge
o

1212 % 3 Fa

Fig. 2. Location map of short-period wave measurements
in 1994 around Pohang New Harbor.



100 QA% - ol

20 —

Variation of signficast wave heights
{> 0 S m) at three measurement stations.

Stw
St. P2
St P3

16 — hd
- a
7 N

4

Significant Wave Height (m)
L

L s A
TT T T T T T T T
20 21 2 23 24 25 26 27 28 29 30 3
March 1994 Time (date)

Fig. 3. Variation of significant wave heights at Sts. W, P2

and P3 in March, 1994.
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Table 1. Input wave conditions in 1994 for the applicability test of numerical model.

Data set no. Measured time H(m) T (sec) Wave direction Spr. angle(deg)

1 3/21 06:00 0.90 9.18 N32.2°E 13.3

2 3/21 11:00 1.00 9.17 N34.2°E 14.9

3 3/22 00:00 0.61 8.16 N34.2°E 15.1

4 3/26 04:00 0.81 11.04 N39.8°E 145

5 3/26 15:00 1.52 12.80 N36.8°E 15.1

6 3/26 21:00 1.56 13.72 N36.3°E 14.8

7 3/27 03:00 1.87 13.94 N44.7°E 15.4

8 3/27 10:00 1.34 12.82 N45.6°E 15.3

9 3/27 16:00 0.80 12.69 N41.4°E 25.6

10 3/28 00:00 0.55 10.38 N39.6°E 23.6
4 Fo dsiol BEF0] ek o] TASE SRS AN ATE elshnol ojsk Fstns) uE Table

Al 7H(downtime)o] 23} 3¢ 26~28U(H 5, 1997)% 20] A A&

Fdoz wel AW Wolxe Fo5m7} 05m o4 WA, el w sl o3 AR dund
A BEE VIELE HFFY], HEAF E-l gak B4b data set nos. 3, 4, 10& A JstA BZ2)eke] @247}
2tg Poted hd & £8g0] Be ZANE  +15% o)shZ Yehdth @3k 2 3 2AelAE 3
Eesh=s 4Asck A P2 AL AR PRl 2o dEshe $5E
422 el W TATO| QF ZWO WAMO] T PAE wol: Ul Table 1o AXE Jabvk 2AL
BE T o3t ZMel B Huw 3 24 ZF A4 WlAel Bt g2 3%
FAmyel AFE @ W FA%S Y T4 (data set no. 9= nos. 3, 4, 100] v]a) HE HF L ¥
Hol ofg A9z PRae ANaAth FARG @ Fazie] 493 Bl Fstn B I

AREE AL 700X 650(Ax=Ay=10 m)Z T3} Fah} smqu uhAlet E9ts Q9 AS 7HsAlol
9 W4 oF 225 my7 Af Bl ¢, data set no. 8 AM2Jgh 97) ZelM 3%
ARG EZ shoich. FPAS Ao 7AYo of %“é% | o1& A7t o egutel og Antn

o% 32

Table 2. Comparisons of predicted wave height ratios against measured ones using input conditions of uni- and multi-
directional waves before the construction of the 4th disposal site.

Data St. P2 St. P3
set Uni-direction Multi-direction Uni-dirdection Multi-direction
Meas. Meas.

no. Pred. Err.(%) Pred. Err.(%) Pred. Err.(%) Pred. Err.(%)
1 0.189 0.184 -2.6 0.192 1.6 0.222 0.224 0.9 0.221 -0.5
2 0.180 0.162 -10.0 0.175 -2.8 0.230 0.259 12.6 0.249 83
3 0.213 0.146 2315 0.168 -21.1 0.230 0.289 25.7 0.269 17.0
4 0.185 0.152 -17.8 0.178 -3.8 0.222 0.486 118.9 0.425 914
5 0.164 0.159 -3.0 0.166 1.2 0.303 0.341 12.5 0.305 0.7
6 0.205 0.187 -8.8 0.200 -24 0.301 0.346 15.0 0.313 4.0
7 0.187 0.178 -4.8 0.185 -1.1 0.262 0.285 8.8 0.255 2.7
8 0.201 0.215 7.0 0.233 159 0.328 0.316 -3.7 0.322 -1.8
9 0.225 0.209 -7.1 0.214 -49 0.313 0.331 5.8 0.325 3.8
10 0.236 0.132 -44.1 0.183 =225 0.291 0.475 63.2 0.400 375

RMS

18.9 11.2 441 31.9

error(%)
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Table 3. Numerical results of wave height ratio using input conditions of multi-directional waves after the construction of

the 4th disposal site.

St. P2 St. P3
Data set Predicted result Reduction Predicted result Reduction
" 1994 1996 Rate(%) 1994 1996 rate(%)
1 0.192 0.151 214 0.221 0.197 10.9
2 0.175 0.116 337 0.249 0.197 20.9
S 0.166 0.136 18.1 0.305 0.236 22.6
6 0.200 0.173 13.5 0.313 0.238 24.0
7 0.185 0.158 14.6 0.255 0.220 13.7
8 0.233 0.208 10.7 0.326 0.283 132
9 0.214 0.196 8.4 0.325 0.289 111
Average 0.195 0.163 17.2 0.285 0.237 16.6
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