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Synopsis

This note is a manual on hydraulic model tests to evaluate the stability of artificial
reef blocks against waves. This manual shows requirements of model tests and
evaluations of test results. The evaluations is conducted with the stability number Ns.
The stability of concrete blocks is described by introducing the fault tree diagram and
the relative water depth h/L in front of the structure, in addition to the relative crown
depth R/H used in the existing design. This manual fills in the details of the design

guideline of artificial reef, second revised edition.
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14 225 188 18.8 22 371 1520 027F 0.046 1.98 8 0% O 1.0 74 0466 056 045] 0.097} 0.0040 | 3.20 |Fhixob
15 225|148 14.8 23 33] 179 0307 0059 175 S 0% O 0.9 74 0382 052] 042 0.I58} 0.0069| 2.98 |Bhifxob
16 0.5 36, 2351 235 32 471 18130 0.11F 00387 249 15] 12% X 1.4 740445 LI0| 015] 0.062] 0.0037| 2.17 |FeihiA
17| (=635 2250 2350 235 20 42] 1813 012} 0.038 226 12 5% X 13 72 0.628 0.87 025 0.062| 0.0023 | 3.48 |FhjhiA
18 m) 225 148 14.8 23 341 1154 0.15F 0.060 1.81 0 0% O 0.8 7.1 0355 0.77 021 0.158] 0.0069 | 2.98 |Fiixist
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RICHE--5HRF, BEREMEOENCFBELYIHESTET, REANZERTE
BWEELHLIDTEET HRVENDH D,

(2) KiLtHE 5 /H)-R/H E

B-6.2.13 I[CATY — 7 R EZHBEO EHKE LR E ), &BEHERS He DL & Xk
KEBE KRS RHYDEFRORERY ., K-6.2.13 [Z(F. EEREROEEH L LTF
51 (HETHR) "pi8 ®-2.8 DM ENEMAMEDRIC. AX =17 IILOEREETHS 0
=RHy=05 TOEHRMERERZMZA-LDZRLTIS,
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[ % Ho'/L,<0.005

0.5 x | 0.005= Ho'/L,<0.015
045 F4EH|K=ER | A0.015= Ho'/L,<0.025
: M0.025=< Ho'/L,<0.035
0.4 « x A 0.035= Ho'/L,<0.045
. N | €0.045= Ho'/L,
0.35 x Ho'/L, J
~0.015
0.3 x . A 0.015~0.025
ARA R [10.025~0.035
n 0.25 (%5, 1988) A 0.035~0.045
L < 0.045~
H, 02 ] — '
4 . —_——— |
\\ oo
0.15 . ﬁ\f’\m%Q“\ o (H,/L,)
— ¢ ‘ﬁ\\x 0.01
0.1 -—1 0.03
o] 0.04
RROWE 3
0.05 e | 005
) .
0
0 0.2 04 0.6 0.8 1
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K-6.2.13 7, /Hy-R/H,'H

(F51E (KETHR) pl18 E-2.8 ICEMHERER Y 0=RH =05)FMA=£D)

B-6.213 D& 5127 Hy2HEL, ALY —JOMAREICFIIE @HITH ORELE
HENEINEIAL T EIEET S,

g R

(1) RECEEROERBERICHT HI 42 M

ERIFOHIE 7 1 v 7 OFEBRFER© 2 F51& @ETH) "ple X-2.5 L% 5(1988) D HE
Bt (R/H)'=0.4,0.6,1) Tr#g L7=fER, 0.15=R/H’<0.25 DO BREFRIX R/H'=02 O F
Fl&E (&GETH) Ok v KERETH -7, 025=R/H’<0.35 O mEmERIT R/H=0.4
DFFE (K&ETR) O EVFESES LIIRERETH Y, RH =04 DROIEL O &
HEAR_TRBREICAZ D, 0.45=R/H’<0.55 O EfsERIT R/Hy=0.6 DF51& (LETHD) @
HifR L F%ETHY . RH=0.6 DHEDOIEHHE LS TRBREICAZ D,

BRI 528 & AR B OEWC LD EEREEN D AREIEH 23, ZOALY —
7 OMEREIXFS I & (BGTH) ISR TR EmERL D 0.15=R/H’<0.35 TIERE <, 045=
R/Hy'<0.55 TIXFEREDOHRETH L7120, WX TELHZ LITRNVEF X 5.

(2) KL EREOERERICHT 54 Ml
ERRAF D EBRFE R 0 & Fol & (SETHD "pl8 [M-2.8 Z Ll L7558, 0.025=H,” /L,<
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0.035 DARAL EAEIZ, FolE (MGETH) OFEBRFHERLD bONIVRFHE (G
DEBRFERD /T Y R OHPFANDIE E 72> T D, 0.005=H,/Ly<0.015 DKL FFEITTF
& (BETHR) OFEBRFEREFEED L ITRORREVELE 78> T D,

BRI EBR & AR EBROEWIC X BN S EN L kT d 203, HETr vy 7
DANTY —7OMREEIX, Fol& E&GTR) IORINTWDHKAM EFAEEFRED LIER
RRENZ &0 D, KA EFEEZERT DRIV EF 2D,

B, FolE (C&ETHR) 7pl8 [X-2.8 1L, F£ 5 (1988)Y BN O EBFERTHY .
DALY — 7 E %A ER B IXR-6. 2. 14 D X 5 7 ATV — 7 HEED AN AriE T 5,

_ AIY—DE#E (unitm)
KB RIE f E R
/.
—s | < ~ N\
oq ATIY—2 i
pac :
< 4.37)[< 7.77 )|( 18.5
33.0
< >
B-6.2.14 % 5(1988)  DEERTO AL — 7 EHKELAIE LB
SE 3k

1) ¥RER MR BT TR (2004) « MR Bfiak O H I oo B - [FIfEE. p. 2-33.

2) CHK1) ZM, p.2-35.

3) FEFEAN AR (2000) « D) s e a8 B0 (2000 4R ] J, p31.

4) HRPEEG - BP OB - AR - TR B - (ESESR - BGAFME(2015) ¢ ALY —7
IR AT T e & R ENLE OBMR, TARTRWICEB 2 (LY, Vol. 71,
No.2, 1 _1147-1_1152.

5) http://www. toyo—suiken. co. jp/kouhou_jinko. html (Z/N%E

6) TrHZEE « iR — « AFTef - mEMEE - KERE= (1994) : AHEANKIC KX 2R
WM OB oM%E (55 2 ), VEEBRFERRSCEE, Vol. 10, pp. 183-188.

7) fEEANEEREH S, BEE LREE ) RREE - B S EINBORR G e
WrgEsE (2004) : TATY =7 OGO F51&  (B&ETH) I, pp. 14-19

8) FZLmW - /IMERE - BHLEA (1988) @ N LU —7 ORE & axGHE, TRMFZERTE R
55 2696 &, pT.
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1 73 35
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’r—x4 h=15. 2(cm) R=2.2(cm), H;=11. 7(cm) T)=2.8(5), L,=337.8(cm), h/L;,=0.046, R/H,=0.19
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EFFECT OF WATER DEPTH ON THE PROCESS OF EXPANSION OF THE
DAMAGE TO THE SUBMERGED BREAKWATERS

Eisuke NAKAMURA, Kenji NOGUCHI, Takahiro IWASA, Isao NIHEI,
Yukiyoshi ITO and Yoshio SUWA

Submerged breakwaters are difficult to inspect visually because it is submerged. To perform efficient
maintenance and management, it is desirable to understand the process of expansion of the damage to the
submerged breakwaters caused by the progression of the wave action. In addition, the causes of the dam-
age to the submerged breakwaters depend on the water depth. Therefore, the stability experiments were
conducted under the various conditions including deep and shallow water depth. As a result, it is revealed
that the stability of armor blocks for the submerged breakwaters installed inside the surf zone showed

smaller stability comparing to that outside of the surf zone.
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	160915_人工リーフ被覆ブロックマニュアル中表紙番付き
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