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Stability Evaluation of Armor Stones in the Seadike of Incoming High Waves
- Focused on Saemangeum Seadike -
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Abstract

This study is on the stability re-evaluation of armor stones in saemangum seadike according to recently increased sea-level and frequent high wave
incoming and the results are in the following. The field inspection of armor stones in the seadike revealed that damages of armor stones have been caused
by higher waves than designed waves and that the reconstruction of armor stones and concrete grouting method have been used as the reinforcement
work. The result of numerical simulation of wave channel conducted to estimate the safety weight of armor stones influenced by flows revealed that the
safety weight of armor stones in the seadike No.4 was estimated as 5.47 tons by using the Isbash method, which is about 122 % more than 4.49 tons
estimated by using Van der Meer method. Therefore, in designing armor stones which can be influenced by high waves such as the case of Saemangum
seadike, it is necessary to apply the safety weight method of armor stones, based on the Isbash method, which produced the significant figures among the
safety weight methods using flows as well as the safety weight method using high waves based on the Hudson method.
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Fig. 8 Deviation of armor stones (Seadike 4)
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Table 1 Calculation result of Design wave (Seadike No.1)
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Tide level SSwW SW WSW W NW NW NNW
HHW 433 4.43 421 413 3.87 3.21 1.81
wave hights (m) AHHW 3,92 3.96 3,82 377 3.53 3.06 1.96
M.S.L 2.20 214 2.22 2.24 219 2.07 1.86
ALLW 0.53 0.53 0.53 0.53 0.53 0.54 0.55
Periods (s) 13.87 15,31 11,94 12.27 12.56 11.94 10.72
Table 2 Calculation result of Design wave (Seadike No.4)
Tide level SSwW SW WSW w WNW NW NNW
H.HW 5.53 5.76 4,90 5.87 6.28 6.05 5.1
wave hights (m) AHHW 5.27 5.48 488 5.50 6.03 5.92 5.63
M.S.L 4.05 a1 4.46 474 497 4,83 482
ALLW 3.49 3.59 3.40 3.61 3.61 3.43 3.45
Periods (s) 13.87 15,31 11,94 12.27 12.56 11.94 10.72
Table 3 Weights of constructed armor stones
Seadike Seadike No.1 Seadike No.4
Weights of constructed armor stones (ton) 3.19 270
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Table 4 Safety Weights of armor stones (ton), (Seadike No.1)
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HHW 0.18~No.3 3.88 5.38 (Table 3)
No.33~No.36 1.83 2.90
Table 5 Safety Weights of armor stones (ton), (Seadike No.4)
Tide level Sector Hudson Van der Meer Remarks
No.00~No,07 - 3.50
No.08~No, 21 - 3.93
166 % larger than 2,70
No.22~N - 4.4 .
0.22~No.33 49 (Table 3)
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Table 6 Estimation result of maximum velocity and Safety weight (ton), (Seadike No.1)

Tide level Maximum velocity (m/s) | Equation of Isbash (ton) | Equation of Lift-drag force (ton) Remarks
H.HW 2.29 0.03 0.02
AHHW 1.89 0.01 0.01
25 % smaller than 5,38
M.S.L 5.32 4,03 2.53 (Table 5)
ALLW 0.94 - -
Table 7 Estimation result of maximum velocity and Safety weight (ton), (Seadike No.4)
Tide level Maximum velocity (m/s) | Equation of Isbash (ton) | Equation of Lift-drag force (ton) Remarks
HHW 434 0.19 0.09
AHHW 5.16 0.54 0.26
122 % larger than .49
M.S.L 7.59 5.47 2.64 (Table 6)
ALLW 533 0.66 0.32
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