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EXPERIMENTAL STUDIES ON BEHAVIOURS OF SCOURING
AT THE TOE OF SEADIKES BY WAVES

by Toru SAWARAGI and Yoshikazu KAWASAKI
Synopsis

The scouring at the toe of seadikes is an important problem in maintaining
seadikes. Therefore, when the construction of seadikes is planned, the effective height
of seadikes and the depth of scouring have to be determined under careful considera-
tion. This paper presents the experimental result of scour due to waves. .

In this paper, first, it is cleared that the wave action of scouring at the toe of
seadikes is divided into two parts: occurrence of bed roller and sand movement along
the bed, and four types of scour behaviours by the location of seadikes are revealed.
Furthermore, it is found that the maximum depth of scour is approximately equal to
the wave height in deep water and the location of seadikes where the maximum scour
occurs is related to the depth of breaking of incident waves.

In addition, the scours at the toe of seadikes along Mie Coast due to Typhoon No.
13 and Isewan Typhoon are discussed based on this experimental result.
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Fig. 3 (a) Change of scour depth with time in case
of 0.25<h0/Hg<0‘35
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Fig. 3 (b) Change of scour depth with time in case
of 0.35< A/ Hy<0.55
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Fig. 3 (¢) Change of scour depth with time in case
of 0.55<h0/H0<0.77
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Fig. 3 (d) Change of scour depth with time in case

of 0.77> ’Zo/Ho

T, ZOREEST (@)~(Q) %l UTEOMRASERHOMICIZIFR RO X 5 5\ it thiciigil
WEE TR I B2, SOV RIRETCELZHE (v~R Y 705 T5EER (Bed roller))
KXoTXEEh, ThUBREOERE & YRERLHOROMIICE it 5 DOBBIOKENBEEC A
C3bDTHDH L&D, ZORMEIDORMNELLDHEIN D, COUBENLLUEOEFBAOKRELE

BLTHL 5o

(i) (a) OB FRRYIMFEITRIGEVBETHOT, BICEETEKOMITFOEE, BE
EARMBOM AT B L TEH LTV 5, Lo TEOWIIGRBOESIINE L, »oiITb IR X %
PDOBEMBRINIVWEDEELZDBND, 2T B IARPCIOTEREDOL XLV LIAZVEHIR

_5_.




A - I : ERREFRME O BT oW T 203

hkzh, DOWI~OBEENL D, TOHE, RACklsEs, PIHOHBH T,

(i) ¥ (b) DAL, FOEMERICE U S HIERERICH 5> BDOBE L b LHRBKRE
$, HOIBWIEFTEADA, BREOCHOBEMBAERWY Mo UMLK I SCETABEPAZESL LK
E\iod, RATEAE U B EERS R A IHEEL T,

(i) (¢) DB ANFEBBACEHCERY L RELLBATHOT, OMETIRIC X 3 EDED—
BYIOFEN0 L h, PHIGRELHRFETICE L ERTHS 5

(v) (@) RAEPBE X D MO AR AR BET55HATH o T, ZOMNTIRRIIESRBEOMH
HEFELLLABUBZ LY, LeA>Tollgiis (i)~3il) X srBLVELRR ST, @ik
BUMLBMARDEICHE TS F T HLBEOHMELLEL THDOTHS, Lrl, ZOMCL DML
k& 7csd & Longuett-Higgins!) MR L7 X SICHEHBMEOKOEBMXEENIELL b, FThivdk bt
STERDOBE G BICH > N TS X 5l b, HHLE LIRS LR T 53DEELbh b,

PARBTR BN B X o TSR - £ 705 Z E AR LICH, ET5TRBMO L & 40K &
HHEOBEKC I BEEEEMU LA X 29kR e, KRR 5> ERDOBENC X 50, fiEso—
SOEBEHCT T TE X RISV LinLiesih, TlEL RT3 b2 Th, WO BIX
XD FARCEROREEBHEY O T EDCHEMATL ORI KELEMAS Y, XLERTER
E LT LR LB ABEIICB O TED L 5 iEA ik o B T3 hbh bl WB £ T
1%, FOERPBIMIFEHCEETH D, FLEBCE S ERESALEIICI>TEDL 5B T5Hh
BEEDOL ZATIIRALARERTE LY, kS DMELXSHICE L TV %,

(b) BRERBEITONT

OXHRC ERHEI KR LSS, B IEroBEHIELTEDL S REIKEL D hE S
R, BB OBRHO L DRREV-C LG TH B, MEROHREEBICSVTIBRIERLEL
RCRROHRY B oI L ABRIC, CORPMEORS SRROBZEBE & LICHER S OEOBS 1 HD
L, EHERBCEZEL TR LD, bhbe bbAHA, PIHRREEIN dH CIoTHEETLITHSS
b, BREBEIL, TOEHEONRE, ARBOEERECISTEETEEELLRSLN, Tk
d/Hy=0.005 OFHH, FEHRECEOEIC L bl 5 BRI OB OWTERETL 2L L, d/H,
DEBCHOWTIEE D LD TRITTE L T5,

Fig. 4 B OBYAN Ho/Lo %47 A =&~ LT hy/Ly OBALIC L &7 5 BB X dhpy O
A FELEDDTH D, CO—EHDOEh bbb X 51, HEOBHARLDVW-HAL b b, Bkt
PEX dhr VX, RYREOPHIKBAEMTEHCE i D THRL TV, HEKELXELZE, F0
ERESIBD LIXU DB, ORPFERES ORAEE R M BRIBEHARCLI>To L b, BBAR
BRELILDBR LI D THO BRI L T o MARDRMREIIRE I 233 & BRI OREKYE hn & WY
A& DR ERERORkDB L Fig. 5 DL 5K b,

CORFET L 5, Ho/Ly DB 702 C hn/Ly VB LT3 Z L5\, FHiX Hy/l, o &
IO TCETAEROBHRE LTHE —RELOLN S 5D BRTEROFEARKETHD = Enb, hn it
BPOKIE he LBRRDH B DO TV EFE X T

Fig 6 X ORBKEE hn L DER EDICERTLREE Hy/Ly F OBFRYRLIL0T, ZONKL
hE, Ho/Lo wBtRic <13F (ho—hm)/Lo 2\ —EfExR & D Ehba b, FEAL bbb TRl ST
BAMGERE S OBRANI T Do Z DHLAITRMFIAICHYST5 5%, BRI CRADRKIHEE <

__.6_



204 AR R EmE#E 45 (F8.35.0)

010 ___-008"\.-006 ___.004 __-002 0 w2,
&l R i
e J\ Z\Ea
Aahe
L al°| Ak

10
HA, .
—o— 001852 ) \ ad
—e—- 002856 >
—e—- 00368 y ’
—8— 00459 16
(a)
-010 -008 P -0086 -004 -002 o 002

F4

| |

x T
A\ o4
AL A .

=N

T

i

1.0
HA, 12
—e— Q0604
—o— 00728 14
—— Q078
16

(b)
Fig. 4 Relationships between final depth of scour,

location of seadikes and wave characteristics in
case of &/H,' =0.005
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Table 1 The design sea water level

Tsw

for Isewan Typhoon Matsumotozaki

Place | Design sea water level

(T.P.4+) (cm)
Toba 253
Matuzaka 338
Scale
Kuwana 410 1 /500,000 ”
Nagoya 485

| Fig. 9 Map of Mie Coast

FRATHZER Lo IR INTISHTRAEROERAIT —fc T.P.+2.90m Thh, FEEAEFL
Table 1 KiR3 X 5 istEELR & 5o

D ERFEPIROFEC H 10 TUL, B OB DOFEGFAY I EOBICHIE L it hudis bist o & TEEIT
FEBHEICHE L CTRREBAESEERRZ TS WO THEE L KERE AV, SHEBGE 35m/s, K%MRM2.5

Table 2 Wave characteristics (D : Typhoon, No. 13, @ : Isewan Typhoon

Preter | Wave period | Coelient of [Pt e rent
Place waves ‘ | tion Ky Hy' (cm)

© | o | 0o o 0] o ® ®
Matsumotozaki 0.0460; 0.044 7.0 8.0 0.82 0.44 287 189
Yonezu 0.0463 0.044 7.0 8.0 1.05 0.33 369 142
Aikawa 0.0463/ 0.044 7.0 8.0 0.90 0.45 313 193
Kumozu River 0.0469, 0.0451 7.0 7.5 0.86 0.46 305 184
Kushida River 0.0469] 0.0451 7.0 7.5 0.86 0.34 305 136
Sasabue Rive 0.0480! 0.0462] 6.3 7.0 0.86 0.89% 258 310
Oizu 0.0480| 0.0462] 6.3 7.0 1.26 0.32 378 112
Muramatsu 0.0480, 0.0462 6.3 7.0 1.26 0.27 ' 378 94.5
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B, BUA SE & 1T, S.M.B. B2 ALTHOBER T, 135RREONICK L CiIRE 25m/s,
JA ) NE, S/NKERERT 5 B & LC, FEEC S.IM.B. 3% AV TRk, F0#EE%Y Table 2 1KRTo
by E B
SEHROIET RIS VBT I BPEBRTSH D, B QI Lich T ITHRIGEIRE
mm DKX Ik oMY SAL BEREEBC BEL TV, Table 3 itz D&M ADFHRIEL Table 2
T\ TRD 7o KRB FKE & RED LEm

+ Table 3
(e) RHHOWMR Place Gslizien Hy'/d
() TR~ FHEMIR K O i A0 310 5 3 T mm)| ®_ | ®

REOERSY AT, £HMAOREEHRITKT  Matsumotozaki | 0.5 | 5.75x108 ’ 3.78x108
LRBHEIEAYER RDB & Table 4 IRTLS
Teflik & %o FIERERY AV TALEORK
B A R TAREELY RSB & Table 5 O X 5 7kfil
%7+o Table 4 X0t Table 5 #v5> 1354|  Muramatsu 2.0| 1.88x10¢ | 5.55x10°
DAL, FHAE SRR E R TREL W o
TRBROF 3R & L hvbdh, —TIFHEAR Table 4 Values of water depth at the toe

Yonezu 0.5 | 7.16x10% | 2.84x103
Oizu 3.0 | 1.26x10% | 3.73x108

BOBE R\ T, FNRMRUMISHAL D of seadike in cases of Typhoon No.
BRI A R P/KEE X D MHEIKED AR & 13 and Isewan Typhoon

Mbhd, HEMNBRHRE S\ TIIEEEEO L Place Typhoon 13 | Isewan Typhoon
AR REEEZ R THENELTL B, Lih (T.P.+2.9m)! (T.P.+3.38m)

DT, ZOMRR\TIL, FHEENE RO

S X 2 R EOBA Tl & & ICHE LT Matsumotozaki +0.70m +1.18m
FHIERE blslse X HIC Table 3 KRLAELS TR —0.10 +0.38
CRMAET Hy'/d DIENT Fic by, Hgpys  Oizu +0.60 +1.08
Fro i BRATCX20FREERNOEEE  Muramatsu +1.40 +1.88

BThHoT, FhUADEEIILRAEH
/d DIEZFR LTS, WHEIL Ho'/d DfEH
WINTHE LI TUNEL I8 5 & & LERE
EnSHETHHEY ) EEOCHROFEILNEL

Table 5 Water depth at the toe of seadikes
in case of the maximum scour

Bobh b L LNHEESRhD, £IT, Hi/d= Place No. 13 Typhoon %;ep‘gzgn

2.2x102 DFHORERE AT, RROWEEWES

kB & Table 6 D X 5 eflizwRTo Matsumotozaki +1.51m +1.65m
ZOFERNSLLL L, SEREHOWRICI Yonezu +2.66 +1.46

TIX13ERREO X 5 7 NE J A O B OB # Oizu +2.50 +1.13

PAMEL THRELEIMES AL, BREES

BAE B —F, LEEEECK TR, SE Muramats } +2.50 +0.98

HEHOBRDOHETHELOKE WFBEHE L €

S L LBEOHRKE L HObRTL o FHEARDHE, EH b IMAKE KUK W THN
PRI XS, BT 2 mAATH O D, CORERREELVWEBbh %,

BUERRIC SRR X S, COSEEBROE VRN LRE Lk 2 OREEMETH DT, —TZ OWR
EPTEENE T 125 S AR OEAY D oTW AR TH o0 D, B ZORAR T LT
oS, EMEORENTEU LEREVWHEDOTHE ZEFERB L TR EV,
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4, #& 2 Table 6 The maximum depth of scour

PLE, FHLEMR STH LT, ERICED Place  [Typhoon No.13 . ooWan
BRI X RO ABEALE & %4 U B KEL R o | typoom
B, TRE=SEBRCEML TI3FER, 55 Matsumotozaki 1.20m 1.95m
N 3 - o . \
RO BIE i L CRE e, Ll Yonezu 0.655 1.85
2D, TORMOEMAROEE, EAMRO

Oizu 1.01 1.89

BRI L EETARRES SR TH S, &5
B D I 7RI B LTIt i s 4. Muramatsu 2.00 1.65
IR TV B, BEICATITRIC S L CH MY
TPl AR, SHERIRCEROEYETDKF TS 5o
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