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Abstract

Wave distribution in Jangjeon Harbour is numerically simulated for an optimum design of
the harbour facilities. A deep-water design wave is estimated based on stochastic extreme
wave analysis of wind data in the vicinity of the harbour, and it is applied to the
boundary condition at open sea. Boussinesq wave theory that includes effects of frequency
dispersion and nonlinearity is employed for the wave simulation. The porosity and sponge
layer are adapted at beach to depict partial reflection and complete absorption of waves,
respectively. The design wave for breakwater is computed in global domain with coarse
grids and the wave distribution inside of wharf is simulated in local domain with fine
grids.
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Table 1 Deep-water design waves by Wilson model and Weibull distribution
on typhoon data.

at 3880° N and 129.07° E based

wave heigh correlation return period (yr) shape
direction period | coefficient 10 20 30 50 70 100 parameter
TTL H(m) 0.9943 582 649 685 728 755 7383 175
(S) Ty(s) 10.14 10.63 1090 1122 1141 11.62
S H(m) 0.9862 571 649 691 704 774 8.02 2.00
T(s) 10.06 1077 1115 1126 11.90 12.15
SSE H{(m) 0.9950 557 625 662 705 732 759 2.00
T(s) 9.95 1055 1087 1124 1147 1171
SE H{(m) 0.9943 456 517 550 590 616 642 150
Ti(s) 912 973 1007 1047 10.73 10.99

Table 2 Deep-water design waves at 3880° N and 129.07° E by SMB model and log normal distribution based
on observed data at Ulzin Weather Station in winter.

wave height correlation return period (yr)

direction period coefficient 10 20 30 50 100
H(m) 0.9924 6.05 642 663 689 706 724

NE T(s) 10.69 1124 11.56 1195 1220 12.47

Table 3 Deep-water design waves at 38.80° N and 129.07° E by DSA-5 model and Weibull distribution based on
the East Sea cyclone data.

wave | heigh correlation return period (yr) shape
direction period | coefficient 10 20 30 50 70 100 parameter
H{(m) 0.9944 609 675 713 759 788 819
NE 1.25
Ty(s) 1021 1099 11.44 1199 1233 12.70
Table 4 Deep-water design waves at 38.80° N and 129.07° E by HYPA model.
wave height return period (yr) wind
direction period 10 20 30 50 70 100 type
SE H(m) 5.2 5.8 6.1 65 6.7 7.0 typhoon
T(s) 90 90 100 100 100 11.0
NE H(m) 61 68 71 716 19 82 East sea cyclone
T{s) 100 110 11.0 120 120 13.0
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S(x, y, f) : water surface level above datum (m)

02
(2]
q

Px,y,H :flux density in the x-direction
(m®/s/m)

Xx,y, D flux density in the y-direction
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* total water depth (=d+S , m)

: still water depth (m)

: gravity acceleration (m/sec®)

. porosity

‘resistance coefficient for laminar flow in
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R X oA =

B :resistance coefficient for turbulence flow in
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B :linear dispersion factor
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Table 5 Characteristics of design waves along a breakwater at Jangjeon Harbour {unit @ m).
location = ~ :
distance) ptl p_t;J pt3 : ptd : pto pto pt7
properties (8) (52) {140 (184 (228) (316) (360L_1
d 9.2668 9.2404 9.1845 9.1483 9.0802 8.9552 8.8130
max. 7 41045 3.9332 3.1987 3.3343 3.5469 2.7245 3.0910
min. 7 ~2.2554 ~2.2884 ~16642 | -1.6521 -1.7656 | -1.1100 | -1.4016
H, 420487 | 4.26176 | 4.24533 | 410969 | 3.78308 | 2.38833 | 3.18406
L 110.467 110.321 110.011 109.809 109428 | 108.725 107.917

( d- water depth, #: surface elevation,

H, significant wave height, L: wavelength)
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