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Abstract . This study examines the eflects of wave pressure on a vertical wall due to armor block failure at the front of a caisson, using
a 2-D hydraulic model to simulate three types of armor block cross—sections. Additionally, the hydraulic characteristics of two cross—sectio
ns that replicated the armor blocks’ filure, based on complete cross—sections, were compared. Moreover, quantitative analysis indicated
that in the cross—section where the displacement of the armor block was recreated, wave run-up( ) increased by an average of 73%,
the sum of dimensionless wave pressures increased by 28%, and converted wave force rose by 33%. These findings underscore the need
for countermeasures in the event of armor block failure.
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Fig. 2 Selected experimental images and cross—section conditions
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Table 1 Incident wave conditions used for laboratory experi

ment
Prototype
HL?
Case | h(m) H(m) T.(s) L(m) ;13
1 3.70 11.24 133.5 12.30
2 4.38 11.24 133.5 14.56
3 8.27 10.68 125.4 24.25
4 9.00 11.46 136.6 31.31
5 1750 9.66 11.46 136.6 33.59
6 ’ 3.39 13.01 158.6 15.90
7 4.01 12.94 157.6 18.55
8 8.08 11.95 143.6 31.07
9 8.89 12.02 144.6 34.68
10 9.91 12.73 154.6 44.17
Model scale
HL?
Case | h(em) | Hlem) T,(s) Liem) 1113

1 7.39 1.59 267.1 12.30
2 8.75 1.59 267.1 14.56
3 16.53 1.51 250.8 24.25
4 18.00 1.62 273.1 31.31
5 35.00 19.31 1.62 273.1 33.59
6 ' 6.78 1.84 317.1 15.90
7 8.01 1.83 315.1 18.55
8 16.15 1.69 281.2 31.07
9 17.78 1.70 289.2 34.68
10 19.81 1.80 309.2 44.17
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(d) Wave gauge 5 n data

Fig. 3 Analysis of wave run—up comparison graph and
experiment video snapshot

olate] Ao AT, AQE(n) Eol TTP wix 9}
AA ] o7 G ol wom LuEEe) ojgo] gl Ty

Table 2 Analysis of the compared wave run-up(n’) heights
for three cross—sections.

(B) ©

Type-A | Type-B | Type-C | Compar | Compar

Case

(cm) (cm) (cm) ed to ed to

(A) [%] | (A) [%]
1 8.66 9.28 10.28 107 119
2 10.03 10.68 13.40 106 134
3 1891 23.18 28.40 123 150
4 19.60 26.53 33.30 135 170
5 1991 26.98 37.02 136 186
6 9.63 10.84 10.98 113 114
7 10.57 12.07 12.89 114 122
8 19.85 27.33 39.96 138 201
9 20.08 34.99 42.97 174 214
10 20.84 34.56 44.87 166 215
avg 16.60 21.64 2741 131 162
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Fig. 4 Dimensionless wave pressure

Fig. 5 Wave pressure analysis graph measured in the
experiment
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Table 3 Wave pressure sum analysis of 500Hz measured w
ave pressure

(B) ©
Type Type Type
Compar | Compar
Wave (B) ©) (D)
) N . ed to ed to
P P P
(A) [%] | (A) [%]
1 35.16 35.77 41.05 108 117
2 32.34 37.39 41.26 116 128
3 48.00 59.01 64.51 123 134
4 4855 63.16 66.40 130 137
5 50.96 64.29 81.79 126 161
6 41.81 45.45 44.65 109 107
7 37.76 1284 4455 113 118
8 55.72 69.00 71.76 124 129
9 56.89 67.05 7277 118 128
10 55.75 80.15 7248 144 130
avg 46.29 56.41 60.12 120 129
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Fig. 7 Analysis graph of conversion wave force
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Table 4 Conversion wave force analysis of 500/Hz measu
red wave pressure

(B) ©
Type-A | Type-B | Type-C
HIL? Compar | Compar
L force force force
h? ed to ed to
(N/m) | (N/m) | (N/m)
(A) [%] | (A) [%]
12.30 | 131.17 141.40 153.49 108 117
1456 | 141.03 165.04 181.48 117 129
24.25 | 379.38 470.19 537.16 124 142
31.31 | 420.29 558.09 602.98 133 143
3359 | 468.18 609.96 801.16 130 171
1590 | 143.09 151.93 152.58 106 107
1855 | 152.21 173.84 179.43 114 118
31.07 | 433.85 558.70 533.61 129 135
34.68 | 488.28 593.64 630.48 122 129
4417 | 511.71 790.97 730.70 155 143
avg 326.92 421.38 455.31 124 133
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