TR B KA ST AR R 55 58 75 B SRR 27 42 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 58 B, 2015

WENTHA TOHEHEIOMEREEMEIZDOLNT

Stability for Wave of Compacted Rubble Type Wave Dissipating Block
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Synopsis

A rectangular net type armor unit(Marine-mat) with rubble in it is proposed to
prevent the scouring. The unit is implemented practically in a small space and the
construction speed becomes relatively short. In the paper the stability number in stormy
waves Ns is derived in a series of hydraulic experiment using 1/50 marine mat models.
The experimental results demonstrate the Ns number become about 3 to 4. Secondary
Isbashh formula is adapted for tsunami flow test to investigate the coefficient y. The
coefficient y becomes about 0.8 by analysis of damage ratio test in tsunami action.. In
the both experiments the allowable damage ratio is approximated to be 2%.
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Photo 2 Composition parts of marine-mat
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Fig. 1 Variation of water level and current velocity of tsunami in basin
(‘upper : water level, lower : current velocity )
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Fig.2 Relation between the maximum wave height and current velocity and INPUT value
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Photo 3 Situation of relocation of marine-mat ((1) ; only rotation : (2) ; perfectly relocated))
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Fig.3 Cross section of submerged breakwater model
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Table 1 Results of stability for stormy waves
(Ty3=14.1s(prototype h=12m))

Input Tryl Dmn Try2 Dmn Ave
T=2s H, (%) H, 5 (%) Dmn%

H=7 6.0cm | O 6.0 0 0

H=8 6.8 0 6.8 0 0

H=9 7.9 0.5 7.9 0 0. 25

H=10 8.6 2 8.6 1.5 1.75

H=11 10. 8 3 10. 8 4 3.5

Table 2 Results of stability for stormy waves
(T15=10.6s(prototype h=12m))

Input Tryl Dmn Try2 Dmn Ave.
T=1.5s H 4 H, DmnY%
H=7 6.8cm | O 6.8 0 0
H=8 7.6 0 7.6 0 0
H=9 8.8 0 8.8 0 0
H=10 9.8 0 8.6 0.5 0. 25
H=11 9.57 2.5 9.57 2 2.25
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Table 3 Analyzed stability coefficient Ns

T1/3=10.65 14.1s

Ns 3.90 3.53
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Table 4 Result for tsunami current

Input Umax TRY1 TRY2 TRY3 AVE.
cm/s

11 51.1 0 0 0 0

12 55.5 0.5 0 1 0.5

13 57.4 0.5 0 3 1. 17

14 62.4 2 0.5 3 1.83

14.9 63. 8 2.5 2 3.5 2. 67
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Fig. 1A Cross section for underwater breakwater model

PhotolA Inicial position of armor unit

— 311 —




PR IR 2 B2 VIRRETO~ 7 2 R L O I COMEED T 2 AV 5. B, A
ENIRVIRIETO~ 7 > NRTE COMEEE A WD . ZEFBE NS EHIZRTROLU TFTOXRI WV EAETE S,

/05"'1/33 (A1)

NSA®

M vy MNEE
ps ¥ v MORAAEE &
A : ps/pw-1 (pwiK D FE)

REBRIZEIT 2 H]% Photo 2A (\ZR9. 73S, #ESKEHIL, FOHTTNIEL D% 05, JLOMED
LBEMLEZY, v~ FENLETFTLELDOZ 1HEI T LTE, EROME, 2%&2WERALTS

&, RERBIIK BRI L 22Tz,

Photo 2A Relocated marine mat due to wave action
(waves are acting from left side)
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Table 1A Relocated number and Stability coefficient(water depth=20cm)

TRY1 TRY2 Relocated Hazard
T2.0s in out AVE relocated in out AVE relocated AVE number ratio Ns
7 6.021 5.708 5.8645 0.5 6.612 5.943 6.2775 0 6.071 0.25 0.24 243
8 7.272 6.514 6.893 0.5 7.533 6.746 7.1395 1 7.01625 0.75 0.71 2.81
9 8.497 7.24 7.8685 0.5 7.91 6.784 7.347 25 7.60775 1.5 1.43 3.04
10 8.68 7.371 8.0255 2 8.582 7.289 7.9355 45 7.9805 3.25 3.10 3.19
11 9.053 7.506 8.2795 2 10.006 7.501 8.7535 5 8.5165 3.5 3.33 3.41
Ns (T2 s D7 —ANHRETE, Table IAB LU 2AD XD ICHEHTE L. BB LZE, 3THY, RiEIOBFERLIZERCTHDH. RICHIEIZ OV TR EAT
572, Photo BA BLUAA TR T LK TR ZEAREREE THLRLEHNTA ANy VaBOMEILTE R o7, BnadoBlL, I NTHHN, «
Vo~vy NAFEEENES RO TWL I EBFETHHb L., LaLRns, HRICHTORALZH - TEB ZEITEETH Y, BIOKETCOIEREDF
EERFI L TR b,
Table2A Relocated number and Stability coefficient ( water depth =24cm
TRY1 TRY2 Relocated | Hazard
T2.0s in out AVE relocated in out AVE relocated H1/3 number ratio Ns
7 6.65 6.633 6.6415 0 7.219 6.962 7.0905 0 6.866 0 0 2.75
8 7.718 7.59 7.654 0 8.528 8.059 8.2935 0 7.97375 0 0 3.19
9 8.706 8.363 8.5345 0 9.375 8.966 9.1705 2 8.8525 1 0.95 3.54
10 9.639 8.996 9.3175 0 9.674 9.509 9.5915 35 9.4545 1.75 1.67 3.78
11 10.455 9.885 10.17 0 10.427 10.015 10.221 6.5 10.1955 3.25 3.10 4.08
12 11.503 | 10.043 10.773 1 11.475 10.777 11.126 6.5 10.9495 3.75 3.57 438
13 12.232 | 10.071 11.1515 1.5 12.364 10.69 11.527 7 11.33925 425 4.05 454
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Photo 3A Effect by tsunami action ( no damage, tsunami height=13.7cm, water

depth=20cm)

Photo 4A Effect by tsunami action (no damage, tsunami height=13.7cm,water

depth=24cm)
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