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The Hydro-Environmental Characteristics of Port Facilities around the
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ABSTRACT: In order to effective manage the construction, disaster prevention plan and the harbor tranquility control,
meteorological and sea-state characteristics around Cheju Island have been analyzed. Using results and damage examples of
the port facilities under severe sea conditions, a reasonable construction control plan considering the regional characteristics of
the sea-state and winds was proposed. That is, in northern part of Cheju lIsland, the construction work is affected mainly by
the winter storms, while the typhoon mainly affects the southern part port facilities during summer to Autumn. Considering
their typical characteristics, it is strongly suggested that the main construction work should be carried out during April to July
in the northern part, and it should be made during October to next July in the southern part of the island. A permeable TTP
mounded breakwater was constructed to protect severe waves as a temporal structure under the long-term development plan in
Sogipo port. The transmission characteristics of the structure was discussed using the experimental results. The results show

that the transmission coefficient K, is over 20 % of incident waves, which cause many problems in the cargo handling in
relation to harbor tranquility.  In conclusion, this kind of permeable structure can be used only as a temporal structure for
the disaster prevention under the construction process. It causes many problems in harbor tranquility if it is used as a

permanent harbor structures.
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Table 1 Meteorological conditions in Cheju island
. . Cheju, Sogipo,
Investigate item . Songsanpo
& . Hanrim Hwasun gsanp
Max. Vel. (m/s) 24.0 34.8 24.5
Wind Wind dir. NW NNE ESE
Velocity Date '87.1.12. ’74.7.6. ’85. 8. 9.
Wind
Max. Vel(m/s) 416 44.0 )
el(m/s). . .
Wind . . -
Velocit Wind dir. SSE NNE
eloci -
Y Date 86826  '87.8.30
Mean wind velocity 4.1 32 3.1
Table 2 Principal typhoons of affecting on Cheju island
- Maximum wind  Yearly max.
Minimum K
No Typhoon Dat Pressur vel.{m/s) wind vel.(m/s)
" Name ate ""‘b“e Wind Wind Wind  Wind
mb) dit.  vel.  dir.  vel.
i LILLY 1946. 8.20 981.7 NE 31.7 -
2 KAREN 1952, 8.17 990.1 S 29.2 -
3 EMMA 1956. 9. 9 981.1 N 243 N 30.8
4 SARAH 1959. 9.17 965.1 NNE 335 NNE 469
5 HELEN 1964, 8. 2 971.5 NNE 26.0 NE 43.0
6 BETTY  1966. 8.30 994.5 wWSswW 250 wsw 373
7 BILLIE  1970. 8.30 975.5 ENE 26.0 ENE 402
8 RITA 1972. 7.26 974.5 ESE 255 ESE 39.0
9 ILIES 1973. 8.16 988.7 SE 220 ENE 31.0
10 GILDA 1974. 8. 8 980.1 NNE 200 NNE 340
11 JUDY 1979. 8.26 991.0 SSE 12.0 -
12 IRVING 1979. 8.17 983.0 SSE 232 -
13 AGNES 1981. 9. 1 987.8 ESE 12.0
14 CECIL 1982. 8.12 1002.4 ESE 14.0 ESE 34.0
15 VERA 1986. 8.28 9759 SSE 250 SSE 40.9
16 DINAH 1987. 9.31 971.2 NNW 162 NNE 44.0
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Table 3 Mean wind velocity (0.1 m/s) at Cheju and Sogipo (1961~
1990)

Month
Location
1 23 45 6 7 8 9 1011 12
Cheju 56 52 44 40 33 33 34 34 35 39 45 51
Sogipo 35 35 36 36 31 29 29 34 36 36 34 33

Table 4 The day (0.1 day) of a windstorm at Cheju and Sogipo
(1961 ~1990)

Month
Location
123 45 6 7 8 9 10 11 12
Cheju 41201920 8 5 711 5 8 20 26
Sogipo 6 56 9 4 2 411 6 4 2 2

Table 5 The design wave conditions at each ports in Cheju island

Estimated(‘76) wave Estimated(’88) wave

Break-
Di Period Ht. Dir. Period Ht. waters
ir. L
(sec)  (m) (sec) (m) ™Main dir.
NW 120 60 NW 10.0 5.4 NW
NNW 11.0 7.0 NE
Cheju NE 9.0 45 SE 11.0 7.7
SSW 10.0 6.7
NE 9.0 4.7
. S 120 80 S 15.0 10.9 NwW
Sogi-po
SwW 120 80 SSE 14.0 10.8 NE
ENE 8.0 4.5 S 15.0 11.0 ENE
Song-
NNW 8.0 40 SSW 13.0 9.7 NNW
sanpo
N 9.0 4.6
NW 120 60 SSW 10.0 6.7 NW
Hanrim
NNW 11.0 7.0 NNW
S 13.0 9.1
Hwasun
NNW 12.0 7.4
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Fig. 1 The plane arrangement figure of Cheju port
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Fig. 3 The plane arrangement figure of Sogipo port
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Fig. 4 Typhical structure of breakwater in Sogipo port
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Fig. 6 Workable days at Cheju and Sogipo port (1990)
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Fig. 9 The monthly progress of breakwater construction at
Sogipo port (1990)
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Fig. 10 The monthly progress of breakwater construction at
Cheju port (1990)
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Fig. 11 The foundation of the TTP at Cheju and Sogipo port
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Table 6 Hydraulic model experimental conditions

Scale models Materials/
Terms Prototype .
1/80 conditions
W, 25 ton 474 g Tetrapod
Breakwatersl .
Sea side(1:2) 1:2
ope( 6§ )
Composite Composite
ho 10.0 m 13.0 cm Bottom
he 100 m 13.0 cm slope(1:40)
Non-over Non-over
-topping -topping
Breaker
T(s) 12.0 0.7 ~ 1.34
wave
Breaker
H(cm) 800 2 ~ 10
wave
- 135 m
134 m
-4 20 cm
45.6 [} 129 m o -
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Fig. 19 Experimental set-up

Fig. 20 The experimental cross-section of Sogipo breakwater
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