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Synopsis

A new type of wave dissipating caisson with a permeable wall and a wave chamber has been
developed and is called as a curved slit caisson in the present paper. The permeable front wall
of the caisson is an arc-shaped slit wall and the shape of wave chamber with a horizontal bottom.
and a vertical rear wall is a quarter circle in the side view.

A series of model experiments has been conducted to investigate the following hydraulic aspects
of the curved slit caisson:

(1) wave reflection, overtopping, and transmission due to random waves,

(2) wave forces on structural members of the caisson,

(3) resultant wave forces on the caisson and the stability against sliding.

Structural factors which influence to the wave reflection of curved slit caisson are the ratio of
the width of a gap to the total width of a gap and a solid member ¢, the radius R, and the crest
height of the curved slit wall above the still water surface /.. The following relations are recom-
mended on the basis of experimental results:

€=0.25, R=0.10L, [.=0.30R
where L is the wave length corresponding to the significant wave period. It is concluded that the
wave reflection of curved slit caisson is slightly less than that of ordinary type of wave dissipating
caisson with a vertical permeable wall and is equivalent to the wave reflection of caisson break-
waters covered with wave dissipating concrete blocks. :

As to.wave forces, shock pressures are caused at the moment when the wave chamber is
covered due to outside water flow along the curved slit wall, or when the water surface in the
wave chamber impacts upwardly the top of curved slit wall. These shock pressures must be con-
sidered in the structural design of members bounding the wave chamber. The resultant wave
forces effective to sliding and overturning of the caisson, however, are not large, since downward
wave forces act on the bottom slab of wave chamber. It is confirmed by the stability tests that
the sliding distance of curved slit caisson breakwater due to the action of storm waves exceeding
the design waves is considerably less than that of ordinary caisson breakwater.

Chief of Breakwaters Laboratory, Hydraulic Engineering Division

Senior Research Engineer, Hydraulic Engineering Division

Members of Breakwaters Laboratory, Hydraulic Engineering Division
Member of Marine Diffusion Laboratory, Marine Hydrodynamics Division
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VIORLL O DEBYDE—AY b, Zo, 20 T —V
vELEE— AV FOHRL O OXFER XUHEESET
HBo ARPNBRIFBOE— AV bORLIE LY ¥ —TFH
»5 40cm THTHY, ZEHOFHE re=15cm, 2
=15cm THb, AHNRHEBOERKIT Fa=>50kef,
Fyr=75kgf, My=20kgf-m TH 5%,
=S5NRER, APTIRES L ICREERBEE LR
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FURETEF - 85 K =

vt SOEABBRICIE, BTy — v VKSR
W3IKEED T, P OWKERRAEELZZITVEETH -
feoiext L, HHETCKBIERY — v v AERIOKERE
LULTHELTSELEbIT, BKSCMELR T LA
FERD B, TOLIAFITREBEZAVERICS
WK EIICRIEEZ 53T - 0kx, FICEHiTs W T
IR Lol e R e LcdoTidil, EXx80
BIEfYy — v VIIKBEFAOREIPE» VDT, Th
CXoTHi—r—vviolodEsogErid,
TRTHEERERT A XS CHB LD D TH 5,

=T, HIEROBEFIRYTH S, ThITBIERY —
VYRRV REBOBBICX - TRES, =57
BRHBEAWEEROSE, BIERYy —v v ERFTE
Re&dhBhBERIIEARBOES 32.6kef, HHED
B 65.4kef ThHBH, ERIRBILEREDTH DD
B THH5, RBERC X5 LKkPTLNRLh 15He,
RBIW®X 12Hz: BETH 5. Fh, ASTREBEZHV
REBROBEORF T LB EORBEIER Yy —v v DR
hERT 27.7kef TH Y, KPEHIREEK T 8.3He,
BWELL B 13 0.07 BETHB, LIAH>T, WFho
BED 5. THRAHERY v FEHICEI ENOBRIE
LR, BENOERCTHLERHELE LD, &
ElOERICINTIXCEBELDE X2 EET 5,
LN EBROEEIKIE b 12 35.0, 45.0, 55.0cm @
3BTE(LX ., ERIEOEH T 13 1.54,2.00, 2.50
s D3EHEFTHEEL L, ApIBRERERAVWRELRRCS
WTD4H 3.0s Mz oo B TIERE» SRk E T
DR ERNRETHZEHFRBLEL 4~6 FETHD, ZC
2, EERAERREUNORETY -V VRETE
Hb o S EEE O T 6 mFEEIE L, KgUH» 5D
Rtk o8 WIE L Bl m ek, ¥k, 7—
Y VRETEHA TOREEROBII LTI, vV
CE EIB—RRICETIRO & & RR0HTH TR DI
XoTHERERBZEZERLT, Lk 6 IENTD
BAREEYEREBL Lk, KEL, ZOELERLD, K
HiEORERIFRIEO L E LFMUHATHDLNL S LEE

£-11 2BENEROMEERM

R R b Lo he % l d B B
= (ecm) | (em) | (cm) € (cm) (cm) (cm) (cm) | (em) | (cm) | (cm)
AR | 25.0 4.0 1.5 0.25 | 9.0(8.0)|17.0(16.0){28.0(29.0) 45.0 25.0 40.0 65.0
weA | 16.0 | 3.0 | 2.0 | 0.25 9.0 14.0 28.0 42.0 | 25.0 | 40.0 | 57.0
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HEAY v b & — v v OKERECET 5 £RONE

£-12 BEBEROEBESLMY (h=45cm)
o v R | b s . L e | i d B | B We
(cm) | (cm) | (cm) (cm) [ (em) | (cm) | (em) | (em) | (cm) | (cm) (gf/cm)
#* Zx B 25.0 | 4.0 3.0 | 0.25 7.0 15.0 30.0 45.0 | 25.0 | 32.5 60.0 | 1347~4954
# 4 = 16.0 | 3.0 2.0 | 0.25 7.0 16.5 30.0 46.5 | 25.0 | 42.0 | 60.0 | 1583~4968
BEr—v Vv — —_ _ —_ —_ 16.5 30.0 46.5 | 25.0 | 40.0 b 1455~5970
LTRELAEZAVTY 5, S —
(2) BBEROKEL ol S sy MR
BHER LB NER & FARAHAEERKSE T - A
Fro REL, ¥—vvERIRSY, Bk SERERIC 2 < s af]
At lFALTHY, FHRUBEL L > T 5, (clr{n)20 /’//g
12 REPHEROBERMEELDTRLADOT 7 /y”
B, HIEAY v o —V vOIEh, BEEERITK 15 .
CTHER Y » FRERYBRVRBED S, — v VHIZOW n /'//
THERE fToTW5o ER Wo /KEIESMBAE - /
EHROD Y — v v EEKGERTHY, EAMTR s~
1347~4954 gffem @ 8 i, WA Tid 1583~4968 gf/em Z
D8, BEY—Y VTR 1455~5970 gffem @ 10 & % 0. 2o ® s
Lo, KIE b X 45cm, r—v vEEKE R
it 30cem, <%y FRETRE EOKE d it 25cm T ﬂ59i%§$“3K$”6ﬁ§m%tﬁgﬁ%
—ETH 5, ¥k, EFRIXRLTHEWVS, =TV F (B
RIFEIR 20em, FRAENT 1:3 THD, r—vyved . o R =
BEHEEI ALY Y PBIERAY €AY P ELZALT sol>_Hn Pl N
BB~y Y FE Lk, ERONKICESERE £ © 0 TR g o
BRERBEEMLL 58, £ofRE £=0.55~0.65 T . 7 52
&l | A <
EE 513 Bretschneider - Y58 A< b E L 7 //‘
RABANETH 5. BB, Gikkiids 2 MORMEH 15 ]
LA BHEANGS # Fh Ehdd5> (EI~E4 -
#, Gl~GA4l) ML, EERANCE L TEEEE 1 ¥
RLE2BHCER X ot AIHO B4 IR Lifl No. s—
1 & No. 2 (GE#/KiE 56.5cm), 3 XU No. 3 (KkiE /
45.9cm) TORGKE KET 5 LTI BT B B o 10 B hoem” °
BRDLHRUAN (FHIELEEEE) HROLKY L F U —————

TH 5,
Ei: T1=2.141£0.07 (s)
Giti: Tys=2.45+0.09 (s)

BEBIREH, GER2VWTThLNS HIT6 HIKE
fkEeTxy, E-59, 60 BAENNT & D120 EHRD
TS E Hmax 38 KUFHES Hys 2 0B ERGLERIC
ﬁLT7.F1 v PLEDDTHB, KL, Hmu, Hl/8 74
v VEATERESS 135em HiTH A BiH]E No.

(Gi§)

SkkFBETHY, H ixidpfli#g]sa No.1 & No. 2>
BHERBOTIYMEL L, BESEY 3/100 2 L THEHD
REERESOR X VEELAEATH . Tk, ARO
g HEE QB % 1/100 & LT H » L RIREEREES
AVCEHELA#)S No. 3 i3t} 5 HIEA, ek
BoOBEYEbT. AXL, ZORBIEEIR 120 KR
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WFETH D, 1/80 MAEBITAHEY L, MHEEHOK
ZTRVEATIE Hnex/Hys=1.64 OBGRICH 5,
EER X 3/100 2 5 1/100 BE~ZEd B KKK LTl
EETH D, FEHEOHER—QEE Lt EOHE
HEPED XL B >TVD, ZRIIAEOELBLHIEF
FRELBWZ L, BICHIA No. 3 5 1/100 HELD
BE»LDHLEER S OHETHE L LITXBLEDbN
%,
HIEERRPIZIVTIREIL T Wi h Ed, E1~
E4 553 G1~G4 DEINC X o THDBDOWVT W5,
ZRIIEER 3.1 © (8) T~ X S EARBRANEBED
HHEIZX B, F-13 Zh b 4 BOWES| O THiE % TR

®-13 FHAIKREOHETT

] E & # = E
Tyys

1&§ (s) Hy Hx/a Hinox Hinax Hx/a Hmax
(cm) | (em) | (cm) | Hyy | (cm) | (cm)

18.5 | 18.1{27.6 | 1.52 | 17.6 | 27.5
23.8 |1 22.030.2{1.37|21.8|31.3
E|2.1427.7 | 24.0| 31.0 | 1.29 | 23.6 | 32.0
32.1|25.2|31.61.25|25.0(32.5
34.8 | 25.4|31.0|1.22)25.4 | 32.8

9.4| 9.3(15.11.62| 9.5 15.6
14.5| 14.4 | 22.6 | 1.57 | 14.9 | 24.4
Giti | 2.45 19.2 | 19.2 | 28.8 | 1.50 | 19.8 | 30.7
23.3(22.6|30.4|1.35| 22.932.7
27.8|24.4|32.6|1.34|25.0} 33.5
29.7|25.1|33.5|1.33|25.7 | 33.8

DHEBLELETRELEDDTH 50 Huax/Hys 12it
REEOMAL L HITEKT 1.52 »5 1.22, GIET
1.62 225 1.33 ¥ TR TLTH D, BREOZEOHYME
WEHETEATVWS, REHGZHEEHE L LET 5
L, HEEOEHRR/PEINSDHHDH, TDEVZ
8% LINTHY, BBDERBRCIET D Hmax TIEHE
EHEZBWBZ LT L,

¥, A No. 1, 2 TORE»LRHAREKRDTH
5L, REBREHDES 0.18 LITTH 5. H-61 X2
DL EOHEAEERE L ERPEPERT v T/ R A
HEi X ko BFHERE (#k No. 1 & No. 2 0¥y
) OMFBEERLAEDDOTHSH L, AHREF/THT IR
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B-62 SRMRERELART T DS BEASHE S &BH 7 —
Y VRERIERO S A E

HELARETOSHASFEE LB LD DOTH B,
ZOBE, RARTIBEORELZSLHEE TS 0.50 &
BELLEE TV, RZEERERO S HASIKEIRIKRE
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», BEMNEL, BREOHETE XD : I BBERR
DAFEOHTLEELD L LKL,

r—v vOBHROBERFEAPICE D FHF 28
PV ARERE ORI ERVEEF, RS T TRE
BTshkicX ok BIERA—LHEC2mEVERLT
W3,

6.2 & B A

(1) HI=ETEFROB

B-63 R=SNREBIC X 3HIELREZOMERLED
DTHdo EDOLEEFIIELXE, TEHIESBE O
THY, FAW 2.00s 0L x@ k=35 45, 55cm ¥
F3EELVEERFGEVWHIZRL TV, EFf 9
37—V VHTE CRIIEIE LK Th B,

KFEHE N Fa IaTEKLD ERCFE - TIE (BiE~9
THRED) QENERY, KEHBEKE 5 ME CHEERY
EbE R T Thix 5. TRRAHIKENCHEE R

ELRECHET530TH5, AbHOoERIIZO
HENBRE -7 2R LERM2EDT. GENCEEH
FERRHBZDSLNSFRES VD, ChiZHEROBRE
REEEZLN B,

—%, SAEIEN Fr 3 Fa X9 B<E (LME) &%
D, HEHRECHL AL TE — 2 25T, COBH% S
BTRLTVWEY, TKENCHBESRTLEL T Fa 2
EAREEDEEXVRRHMMCEITHY, y¥— v VEMIC
B BENBEREZ - BEECHE T3 o LiERlX
hd, ZOLEOKFEII—FISVE, HERD
h=45cm, 55cm OFTIRZDE EbThixt — 7 MNE
HoND, TRV - RBEESLETHER Y » FEET
HELABHACHET530:E25035, BEDEN
TV V/OBEREIDEEF L RERERANLEL
0, FEEOHEAY » FETIhEZRTFBAD, £
NIFEREL LAV, TR Y v Fr— Y vVOELW

h=350cm h=450cm h=550cm
Fu 1.0 H=225em ;o H=280c¢cm ;o H=350cm
katremy [ M L |
0 : oL—A D 0
Fv 1.0 1.0 1.0
%mkm)o[g/u ] J—< 0
Mo 05 05 | 05
(kgf-m/cm) or P ¥ I 0 Y ] 0
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