Journal of Korean Society of
Coastal and Ocean Engineers
Vol. 9, No. 1, pp. 24~34, March 1997

F3AHY sleol] 9% Downtime 54
Analysis of the Wave Induced Downtimes in Pohang New Harbor
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Abstract[] To find the causes of the downtime problems in Pohang New Harbor, extensive field measurements
of short- and long-period waves for 1.5 months and their analyses were made taking into account of wind and
downtime records. Measured wave height ratios inside the harbor are appeared to be slightly larger than
predicted ones using numerical methods in the previous studies. It is shown that the major causes of the
downtime are the wind wave (or swell) higher than loading criteria and also swell with even smaller wave
height but longer period(more than 10 sec). Waves of long-period components[O(min)] were recorded as 20
cm high in case of dominant seiche phenomena but they might not be related with the downtime problems.
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Fig. 1. Location map of field measurement stations and plan view of Pohang New Harbor.
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Table 1. Downtime records in Pohang New Harbor from 1987 to 1994

Year Dates of downtime Hours of downtime No. of ships Tonnage during
caused by swell caused by swell ) downtime
1987 68 3,432 346 284,815
1988 42 2,524 144 209,492
1989 80 5,308 440 501,948
1990 78 4,685 416 431,051
1991 21 1,541 134 152,510
1992 73 1,037 410 701,140
1993 77 1,107 401 563,860
1994 54 831 201 355,630

(harbor oscillation or seiche), 714(EHE, A, 44 F) Table 2. Downtime hours at wharfs in Pohang New Harbor

5o) iz} 7HNE T 4 oLt B AFNNE v during 1994
A28k 714 2010 thal e AESIRA ekgkch Name of No. of Designed  Hours of downtime
pier wharf tonnage caused by swell
5 11 150,000
2. Moz QIft SIS (1987~1994H) — 12 100,000
HA P 13 100,000
14 100,000
21 2,000
TN 25 2 MY A FENE 22 5,000
FEPALTAANE MG QATHAIS swelz  2nd pler 23 50000
o oare3 24 20,000
A% &Y Forow IAA FEMEE FgE JoH 25 10,000
O F e QF ALE AL, A JHF 31 5,000 325.0
7 B FPSAE Au TR ofeiiA HEAA 3rd pier 32 5,000 2800
33 10,000 159.0
A9 5+Q-L)ah T 1987 BE] 1994374 x) 2] E A gk n 5 .
. j 4th pier 1 30,000 73.5
swellZ 71218 Qol(e)slol A= oAt swello] 23 42 20,000 375.0
A0 el A SHAFDARY, Hubs, B9 5 1 20,000 366.0
- A . Sth i 52 10,000 326.0
S Table 19 AABIHTE o] BE AHEH 19917 per 53 5.000 291.0
B 23AZTA L ZA G, 199138 1~69 9 54 5,000 12.0
71EWDEAEE & Ak 2, kAo o 1 2000
. 62 2,000
AZ ko= rte Wyt glenz o] FuE A 6th pier 43 2,000
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Table 3. Contents of field measurements around Pohang New Harbor

Measurement station Measuring device

Measurement period Data sampling interval (sec)

w Directional Waverider Buoy
Pl Pressure-type wave gauge
P2 Pressure-type wave gauge
P3 Pressure-type wave gauge
P4 Pressure-type wave gauge

P5 Pressure-type wave gauge

'94. 2/17~3/31 0.78125
'94. 2/28~3/9 1.0
'94. 3/18~3/29 1.0
'94. 3/18~3/29 1.0
'94. 2/28~3/11 5.0
'94. 2/17~3/30 8.0
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Fig. 2. Variation of H,5, Tj,; and mean wave directions
during the measurement period.
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Table 4. Downtime records during field measurement in Pohang New Harbor

February March
Pier Berth
21 22 23 24 25 26 27 26 27 28

31A 10~24 0~24 0~24 0~13

31B 11~24 0~24 0~24 0~24 0~13
3rd 0~20

32 9~24 0~24 2224 0~7

33 19~24 0~24 0~10

41A 2~21 8~24 0~8
4th 0~20 0~19

42A 10~24 2324 0~24 0~24 20~24 0~7 11~24 0~8

51 15~24 (0~24 (0~13 11~24 (0~24 0~8
Sth 53 10~24 0~24 0~15 15~24 0~18
7th 74 16~24 0~24 0~24 0~24 0~24 0~24 0~7
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Table 5. Wind data at Pohang during February and March, 1994

February 1994

March 1994

Date  Mean wind speed Maximum wind

Wind direction

Mean wind speed Maximum wind  Wind direction

(m/sec) speed (m/sec) (16-point bearing) (m/sec) speed (m/sec) (16-point bearing)
1 20 4.0 WNW 23 6.5 WNW
2 33 57 w 25 4.3 SW
3 2.3 38 w 1.9 5.0 Sw
4 3.0 4.7 WSW 1.6 4.2 w
5 31 4.7 WSW 1.8 32 NNW
6 1.7 33 SwW 1.8 6.0 SSE
7 30 5.0 SwW 15 42 E
8 2.3 4.0 WSW 1.6 3.7 NwW
9 5.0 7.7 w 3.0 75 w
10 2.6 5.7 WSW 32 57 w
11 24 5.8 ENE 29 5.0 w
12 3.0 5.0 NNE 1.6 35 w
13 3.0 43 Sw 2.3 53 w
14 25 52 w 2.7 5.7 A\
15 19 3.8 N 22 42 WNW
16 2.0 33 SW 2.8 5.5 SwW
17 15 2.7 E 24 55 S
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22 3.0 53 W 15 33 WSW
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24 3.0 4.3 ENE 31 5.0 WNW
25 29 4.0 NNE 3.7 5.3 w
26 2.6 38 NE 24 38 WNW
27 2.1 45 SSE 3.6 5.8 w
28 3.0 6.3 WNW 4.1 5.5 w
29 23 4.5 SSE
30 25 4.0 SW
31 2.4 45 SW
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Fig. 6. Variation of significant wave heights at Sts. W, P2
and P3 in March, 1994.
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