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PERT—YERIF ) T~ a  UisEFINCES
HEMHIATZ (&P, SEDVTRY) . Stive and De Vriend
DEFINIIATERE NS TRINF—FERERIC UiF
ETHY, HDOLTT7LAN)VED b EH OO
HIENROME ST E L TIR— 6 DAERID X 5 7REH5315
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[ X J [ ]
51 °
®
[ ]
8.2 03 04 05 06
&
B-7 & &, 08%

F—1 MIBERORBROT KEETIN—L
r—2A | Hjp (m) T3 () g h (m) T
2 211 9.63  16.5 6.58 0.293
3 2.27 10.73 150 6.70 0.29
4 2.91 11.81  19.0  6.98 0.367
5 2.50 11. 56 7.0 6.50 0.463
7 2.37 1216 6.0  6.65 0.475
9 1.94 10.85 6.0  6.83  0.409

HREL TN,
d(E,C;) J(2E,C) CpgA,'sina
% u L @)
E,=—1—pC2A—’, a=0.1
2 L

ZIT, ANEED N7 LAILE DB OB
EHHEOMEAT &L TERIHERELLEED
surface roller QERTHY, dIFRT—F THFrVUT
L—2a L UIHERESIVETH S,

E-8i3F v U T L —a &0 4— AR D6
— AT DNTEDRERERLIZBOT, TNENDT—A
ORI BT DRIRIL, KREA UN—L S HddR
—ISGRTED THS. 728, MBRIBIT2S, 258 L
&l A, RTOr—ATIELE &5 70T, —Hk
RELTEELE

HMSbMNdEIIT, FRETF—ITFrUTL—3
> U7=Stive and De Vriend? DEFIUL, BHUCBITEE
DFNOBREABNHEL TW5. B 2o, 1)
=L BOKREL 3o r—A S LB THEN. REIC,%E
FRT EUHEEEC,ER (0) THELGS & &
T5E, FOHETIFNFERELBNDBOD, C,&ER Q0
TEHELRH, T7sbbA UN—L AU TC,EEL
TRIHHE D EMERY MEE 725 TS,



0.8 y T
— present C, = Eg20)  (ase 2
06+ present C = 7
: — S&DV
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g04f A .
= \ o/
" 02 - W-
4
0 = ? 3
measured 23
\ f 2
1—_-.:0 i t t 10
zy -\,\‘/-l\/_
100 200 300 400
Seaward Distance (m)
0.8 T T ;
—— present G, =Eq@0)  (ase 3
0 6 | - plmentCA::7
’ — S &DV
o measured ,'\\
;2‘ 0.4
> 0.2t
0 y ; 3
\ T -
predicted 4 x
E 0 T 4 + -o
S 4-\,\‘/‘\/~
100 200 300 400
Seaward Distance (m)
0.8 r .
— present ;= EqQ0)  (ase 4
0.6F present C = 7
7] —Ss&pv
— e  measured
g 0.47
> 0.2t
0 t 3
measured Q =
\\ \ _25
predicted 1 :'3
EOf 10
= 4t ~ . B
100 200 300 400

Seaward Distance (m)

0.8 T T
~— present C, = Eq20)  (ase 5
0.F ~— preseatCe=7
— S&DV
go4f " e
> 0.2t
0 + t 3
| mmsumg i
L predicted 1
go i : ; _0
4’—\/“/\/
100 200 300 400
Seaward Distance (m)
0.8 T T
— present C,= EqQ0)  (ase 7
0.6} ~ present Co=7
| —s&pv

' 3
measured
\ \ 12
prodiced g
E0p : ; 10
e 4 .\W_
100 200 300 400
Seaward Distance (m)
0.8 T ;
— present C,= EqQ0)  [agp g
06F present C =7
’ — S &DV
. o  measured
204L ]
& \
) e M
0 t t 3
measured
\ 7 12
+ i)ﬁd'ded -1
EO i t t 10
= 4 -—\—\./\-—/‘\/.

100 20

300
Seaward Distance (m)

+400

-8 EROFNEEOCHEHEEHE DR FBAROFNEE TEAURE. TBAVKFEERL TS,
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0.8) — peesent €= Eq) 1
DELILAH |

05 preseat G, = 7
g T{ —S&pv Oct. 19
Sg.4p o e

| A
\ i 1.
predicted

AL TS s

' measured
ad = = '
= 2 | \._—’_/_\-
100 150 200 250
Seaward Distance (m)

Hyps (m)

o

B-9 ROFhEEOEHEE IS O OELILAH)

-2 MBEROBIRGETTE K

Hw @) T, 6 h(m)
Oct. 19 | 0.75 7 151 2.63

r—2 H,o (m) 7,60 & (m)
1b 1.40 5 4.1
Ic 0. 60 8 4.1
(3) EFIVOWEE
a) Ruith

AR DFNET)) ZEHBIHDEL ILAHOASE (Snith et
al.®) EAIEHERDelta Flume “930D4%5E  (Rakha et
al.®) LMo TRITTS. BHMENADELILAKIZI 9904
T AV NSRBI BN TITON RO, i
THEHERAIT, ZOBRITIE, SREAIC 5 BOBRER
HEHE & DD 0 A BLAICBET S 2 SIC kDR
DIRNERIEL TS, AKEEHDel ta Flune 9313, %
T 2 OISR TITOI-ERT, 4Bt
BRDFNABRE AN 4 ~ 5 BOFEE TR ST
5. AREETIE, DELILAHIZSITB10819 A Ot RE &,

Delta Flume 93izBiF 25 —A1b, 1CEREEOMHRETS.

ZNTNOMRBRR OB, KFRIEZ— 21TRTED
ThHo. 3B, HJSBREEE, TIIARY MUtE—
D EIEBEMTH YO, DELILAHDS —R THIHER S,
100LA ETH o= D T—HTaRE L TR LE.

B3— 9 FIDELILAHOR ) F s DIRANE &, =T& B

=58, C &R Q0) THELZES, X5iZStiveandDe

Vriend DRFNZHE- FIBEOFBUE & DOHEsE R L7
HDTHD, BE—10i3Della Flume “93icBVT2I00HE &5
BiEE DI ERLIEHDTHS.

BUEHRDEL ILAHOO 7 — A T, HORSIZHIT B A EIDSH Y
BIRER E[FRE, Stive and De Vriend” MEFIUIERMD

{.2+Case b —ptesth,‘:lEq.(.w) ]
L | ~~~ present ;= 7
E 0.8:
= 0.4}
0 .
3
=
0
g2
= 4t . . .
0 50 100 150 200
Seaward Distance (m)
0.8 : T .
Case 1c  — present ¢, = Eq0)
20567 =~ present G, = 7
g — S&DV
0.4 e  measured
0.2
0 = ; ———15
3 measured predicted 4 g
B — o 1 Q
i ‘ 0.5 z
0 + t + 0
22|
= 4t

0 50 100 180 200
Seaward Distance (m)

BE—-10 ROFRERE OB - S & DLk

(elta Flume 93)

ROFNERNEHEL TWa, FIUCHLT, CeTEB0
e s, &R (Q0) THELBAOHEE R
PHESITITV MBS 72> TS, ‘
KR Del 1a Flume ‘93> —X T3, Stive and De
Vriend' DEFIOHNEREE JV—BERL TS,
RBC, =TE LA 0|, FRELD B AREL, &7
—AIZBNTEDENKREN. FC, 2R Q0) TKD
TR A DB DITVEREL D LAZNLOD, ZO
FEIC, STELBB LD bNEMo T
LLEDREEREREM S, C %1 UIN—L OB & Uiz
EFNOHICETEBNZETFINEL O R DTN OHEEE

BN, BitAs )L OkR1~3m) ORDFENEHE

THEFIINELTICER Q) TROBEEFINOHHN
WU THEETAD. FRET—ITFr VT L—ar
L7=Stive and De Vriend OETFINIEHOR D i vsE
ZIVNHET 22 &% <, BHNOGERT 5RITIE0R

105



MDD S EBHNS. FRSTTIERSIaho7=hy, £k
BF—HICLoTHFy U T —aInshally and
Brown'® EFINC L BEHEAEIIStive and De Vriend¥
EFWL BB EITFEL <, BHORD FEES
DENEMhoTE
FRET—FTEFY VT L— 3 > EN-EFIH B
DROFNZNIMET 5 &, T7zbb, BHTIIER
HITHARTCHKREL 2B EE, kS Dibajnia 5%
DFERNSHIMNAS. S5 I3BMITBIT BREHID
RO GRNOERE SRR, S BEEH, BWTLTO
L TEHHL 7=
2
V=C, i 22)
hT
TORR, BRSMNEH, &UTH ERWTC MaAns 7
THDIZ &, Dibajniads®id o, & UTH,ZRWTE = 22
&, (&, =tan B/ Hiz/Ligd" . Hyph A ZRES)
THBIEERLE
WEOHETIY, BERMNILBROFNRS &surface
rolleriZ L B0 EEBEL TWARNWDT, FERLTHIT
BEC, LAEBHET S SETERN. 22T, &
(8) & (1) =EEL TR Q2 ERADLSITHEHIR
MMTEBHDEsurface rollerizk a0 EITHEET 3.
2 2
V=C/“;I—1'1+CI42 12{};'; ,
- Cn’. hT
4 W HY
2
CAZ = ?_IL’Z”;(CA - CAI)
FDLET, FRLOKRESC, EFETINIBITBE %L
BB ZIT C= (@ nu/Hy=1/3.8, Hy/Hy =

@23

3.8/2/2 &L, WS OBMBRIOREMGEETH S = 5n,

T=9s G&KS™), h=3m, T=10s, £, =0.2~0.3 MDibajnia
5%) 2RATBRE, HBKSPOEETC, = 5~10,
Dibajnia 5® MFETC,’= 10~20&£72D, FETTESN
CEFEMENL D bASIREE LTS, —4, FR
FITBWTIIC/2& L TSvendsen® AN, 9%, BESDA.0
EETVWS. Thbb, (ELTIIZENENLS, 4.0&7
D, BHICBITECEDITNEWETHS.

DX D ITHRHID D HMEEREDCITLEARTREL 2
SKFH, BN, ERET—ITFrUTL—rar
SNEFIHEHOR D & NHR L 7= FERE LT
id, surface roller®F&E, WENSAT—IITL-> TR
BIENEZXSNS. Kurivama and Ozaki®ic kB &, Bk
HEET S & EOERKEI IR S A BRI AT
INEV. STes, BifiDsurface rol ler 5%,
KDESFHELTHBD, T, HHhoAA%sur face roller

Case 5

0'6-. measured
| S&Dv b peesent

2 s ]
hd 0.4 (no energy loss) G= Eqo)
> ‘\/ 4N - d

0.2t AN g 1

px\vdicted

\
measured

100 200 300 400
Seaward Distance (m)

H, f7i] (l II)

P
=\ )

I (m)

A O

B-11 ROiEBE O Hil s sl DLk

DIFRINF—EERIVNE NI EERL TS EERS.
Surface roller DAL F—FERAVNE UL, surface
rollertd k&5, TORR, BHBOFISEREITLER
TCHREL D, ERET— I THFr VT L—arah
TEETFVHSROR DTN E I NHEL 2 EE A 505,

B-113, 7—2A50%EAI@EEStive and De Vriend"
DEFINTBWTsurface rollerDITR)NF—@EE2E0 &
UTEE LS, BEUOEEFNTCER (0) TKRUE
BEOHEEEEZHBRL=HDTHS. Stive and De
Vriend ®EFIITIE, surface rollerDIRIVF—iilEe
%0 LU THEIEETISEL D b/NE L, DRSS TV
VD b EHDsurface rol ler NOISERELLHRAE &
LT—El (B #RETH>ETINIILREHNH S
LEHNS.

b) REEA

FRERETINC L HatHE(E %S RIORMERAITE ST
TR SR, B2 0RRERY. B
{BI3C, %X Q0) TRDIBEDEEF)IDIFH, Reniers
and Battjes'" DEFIVEUSUrface rol ler &/ LARNE
FINZE>THRDE @, ZHhEh, R & B, without
rollerGrY) .

PUNTEERERI T, FRENETINC L BETHEDZEN
INEL, WINHINEE BRI RVL—BERLTNS.
UnL7ents, SEOBHERRITIE, WERMNOTESER
D2, SHEETLIFIOEZREL TVRL ), Bih
DRFRNHTE_ EORFROXERRMTHS ST TH
HINKEL 2B ENSBRERETIIAFERITE N ED
INORERZEMTHTA TRV, F2T, Kuriyama and
0zaki® AWRETET—4 & U TRVYHORSIZ BT 519894E 3 A
240, 28H, 4 B4 D7 O— MI&2HERkER S Snithet
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1.6t —PMLCﬁEqGO)'
l — R&B
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L a measured Case 2

0 - (V) 0.8
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:2' ! : 10.4 z
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"EO- T } 10
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2 present C, = Eq(20) |
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€3-WMWIE)\\ 5 e
=2 { (V)'0.4?_:
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E0¢ } ; 10
= 4} , . »
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1.6 T
~— present C, = Eq.20)
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S 0.4
0
23!
<2 £
EOEN 0.
EO- + — 10
2y -\./\—/\/J
100 200 300 400
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1.6 T y
: — present C, = Eq.Q0)
.2 —R&B
L -~— without roller
A measured Case 7
208}
2 0.4

Hyp (m)
H O -0 W

g
100 200 300 400
Seaward Distance (m)
1.6 y y
[ — present C = Eq.Q0)
1.2 —R&sB
' I --- without roller
20gL A mesud Case 9
!
0.4} Lt
0 ; — 0.8
3} measured (H,5) ~Predicted (H”’)-O.G
52_ measured O‘/) \ 1 .0 4;‘3
2 > i e
Tt MM'OQ AN
E0f 10
= 4t ) ) -~
100 200 300 400
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-3 MEROBIREITEKE

{ o} — Pen G EaD
})"—‘Z H 3 (m) T[/_; (S) 4 S,,m h (m) ) | : R'& B
89-1 | 320 1120 20 9 56 0gl without vollr (3se 8-

5
8-2 | 247 8.8 25 40 6.1 2
8-3 | 203 840 10 45 6 N

0.4
= | Hm(m) T, (5 8  h(m) 0 ] ' '
Oct. 14 1.03 9.7 4.8 4.85 z ol measured (Hy;)  predicted () 10.6
‘é _pmdicted\(V) \ | 40.4 E
al. DASREEI RV DELILAHODI0 B 14 B 1 BEDBIIER % S f.2x
FWTAETIVORIEEITS. 19894EDHIRS TORRIZE e 3 \\/\0

A IBERORERRIO—ME, EEATOMBEIRRET d . ; .
Bz ko THRENTVS. Surface roller&E@ LIV 0 100 200 300 400
EFN L > TEA R ORAEEE L= 25, 1§ Seaward Distance (m)
FERIIREAEIIRF—FRETH D, WEARIIKAEZEDD

NFELBEEDND b5 7ITB B WRETES £ L — present G, = Eq0)
7ot DELILAHICEIL TH, IRREATAIO— BRI B e[ —ras
BTREITON TR NS, e[ T e e 8- 2 ]
IR TH o7 T Lo SINFIHOBRKERIC S A 510 R
BT DB NS W EEX D, > 0.4
BB DIMEREIHIR— 3ODED THD. 2B,
DELILAHOAr — & CHai s TS, 100LA ETH 272D T 0 , , ,
— R & UTEE L Z 5 | predicted (H)5) mﬂmrd Hig) 10.6 -
BI—13V, HORSIC354721984E DI & HEHE & 3 e 004 2
DHEERLUZBDTH S, £r—ALDIT, Reniers and _ . ‘ L2
Battjes" DET I surface rol ler 2EEUIZVWETINUC %’ S \—\/\/—0
X DR EEATINESMSHRI E—2 2R ORTIIR & Tt 3

0 100 200 300 400

TWADITHL T, SETFIUTLDEEMEII ST 7icE— Seaward Distance (m)

7 EEF O LT TB D ERER & BN—FERL T
5. Surface roller&E/LAAVWET)V Tidradiation

stress DAE VT SR RIROBREN ST D, radiation ter— present C,= Eq(0)
stressAEARE, 7RO BHEAEL TNAH LTS, — sim o |
RN TR I TR < 725, 208 . Case 83- 3 4
ZRIZK L Tsurface roller #ZRL-ETIVTI, \;« [

radiation stress®AJELEsurface rolleriZ & %iEHER T 0.47 AA‘AA .

Z v 9 ADEELE OFDYRFROREN &35, HEHODT r 4 44

I F—HMREIEIZsur face rol ler DT RI)NF—IZEHE
NFORIEET B EEEZD E, surface rollerizk
ZEHRT T v 7 ADEEOKAE < 7pssidradiation
stress DAETRE <72 Bim L D HEAIC/RS. Licht
-, surface rolleriZ k&R T T v 7 ADREH

h(m) Hyp (m)
LD - O
=
] S
| %o
s
S S o e
o B
V (m/s)

LN ]

radiation stiressEEEL D HIMHIAE 2B &, B 0 160 20'0 360 400
FEEOA E < T2 DS AYRERMNTERR ORI & H ' Seaward Distance (m)

5. ko, surface roller2EETZEETINCEL
BEEEMN N T 7T ERDOME S D, BOn E—13 RS ESERlE DL (RS '89)
IR DRATRRIC B L= & 2 5.
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| — present C, = Eq20)
— R&B

[ -~ without roller

| A measured

A

DELILAH
Oct.14 1:00 |
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nmlmd (H,.l,,,) )

W ' N predicted () |
200 300 400
Seaward Distance (m)
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n o o

V (nys)

0

B4 DEGEDR R - SOANE S D OELILAD

2B, r—2A80— 1 BLUBI— 21TBITBITHAETD
SHEUE - S & DR —FORE & U CiTHlESE S X
55, 70— MILH0FHEORRE TS, KEOERN
EIAT7O0— MEMICEAT 22 &A% 0, Zhick
> THIEEASROEL D &/NE<RBTENHE. Z0
HRELUT, KEDERNWE ZAIZBWTEHEEN =S
DHKREL g0 EBHNS.

BE—14/30ELILAHDT—% LE1EHEE DHEVER LIz S
DTHD. FETFII LS 7 THINERRE D biFsEDE<
R AEHIORFRROFRER<BHLTWA EEA 5.

LLEDBFERERING, C1 UN—L BOBRETS
FETINIBHOIRFIMNEAOREFHEEET N E LT
HELTHDENHLMERHTE

BT U TWBRMNTERL D B b5 7 THoEDE<
ROMEFORSDEI- DFRAEBRICEL T, Reniers
and Battjes"Vdt, FERT—FTHFvrUTL—a>lizE
FINZBWTsurface roller 2T 3BSEEE LN
A THRRTREHO Y — (BN WINIER NS 13 LA LR
L2 Z & S BRI O/ HFEZRIT
surface roller Tra<WEATMIOKAARE TH S LD
T3, Lil, EEFIERNSE NS TTE—V %

FORMONERESTEZRSBRTEDENS,
surface rolleridEBIDIRARATIDE - SFEEBERD
— D THDERE .

4. BbHYIC

L OBIREMAAATEERET I EBRI A r—)VDRED
FNOHEIZER L& 5, ERETEFYY TL—3
VENEETIVHER D G GEE 258 NIG L A 7 DIk
LT, FAEFIUIEHORE DFNEELIIFERTH &
ATES, I5IT, WEREFES THELRLD S,
ERMETEy U T —2arEnEF)LPsurface -
roller DEE A S FIWVIERET )UK BEHERERIEHN
B TY—7 R DOREMES 220 LT,
FINT KB BRI N T 7 TE— 0 2E DR ES
&R0, AETFIUIBRHORFFES RO EERTS
TENTER.

5%, JDIAROHBIEEOBNETIN AT S
DITIE, C I B R —) VDR & & TR G
DR ORI B0 5 5 & Bbh 5.

i BRI, BUMERIEFES TWRWET R

RSO A N, RSINT (R Ta—0BREEIR

BPRITBNT, WEFEIOTOR DN - T

EFIEREL, BEIMNEIORNOBHERRIE R 2L
IZFRYUTL—a BT 0k TO/RE, surface roller
O EBEDTFREDLC, A U IN—L A EIEOHER
DHBTEMRNEENE.
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MODEL FOR UNDERTOW AND LONGSHORE CURRENT ON A BARRED BEACH

Yoshiaki KURIYAMA and Toshiyuki NAKATSUKASA

Amodel for undertow and longshore current was developed and calibrated with {ield data obtained over a longshore
bar. The model well predicted undertow velocities in the field and in a large-scale experiment, while a mode!
calibrated with small-scale experiment data underesiimated the velocities. Although cross-shore distributions
of the longshore current over longshore bars predicted with the model calibrated with experimental daia had peaks
seaward of the bar crests and did not fit with the distributions measured in the field, the distributions predicted
with the present model had peak velocities shoreward of ihe bar crests and fitted with those in the field.
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