151

AL AR 2 S 72RO IR S D B € 7V

1. @ C®I

AR TRBEHENOILREER U Z ICER T 58
BT, BEESREL ORREMBET 201, LA
BRXEEEE LT L uREERNILRSOREE 7V %
BET2ZEREHNE L, EF VT Reynolds HE
REBBENN CEBRERES T 5 &k VRS,
FHEGE2EET S, BBTTNVIEMN, HEHFR2RED
ZRTBIEOVTIER LIz, S HWHRLLET VICE
ZEERREPENERT — & L BB L, Z0BEME
OWIEHITS . WHRIEOHEE - Navier-Stokes FIEA %
EEH W 2381 12 Daubert et al. (1982) Db DH 3%
25, BN OIS EENR & L CIREREREO
x5z, WEEE, EFRIESTCE2RULHREH
B,

2. BEETFILOER

HEREHER & U i EER O e B L
U 7z S fE % Fv> 72 Reynolds O AR (MG A
BLUHMERE) EEFEAEZUTOLI A3,

ou , Hu?) | uw)
ottt or T 6z

—_120P Pu FuN g
- paxw(axg. azz)+MI (1)

ow | Nuw) | 3w
at ox + 0z

___10P FPw  Pw\
=TT, az”(axz ‘ 6zz>+Mz (2)
OU L W 1 oo

a+7{ 0 vereens (3)
X6

08 0 e

m*wLW%O (4)

ZIZT 2 XEROEE, v, widZh T FY % &
2 TR L UEAEORRE, v idoTRERE, M.,
M, Xk ZhZh Reynolds FR/TFETH 5, & 512 Reynolds

CEER R OTOE MRELSIAZEER THMEReR
* F4E5R MEng SRENAZARER THEARER

4 10 %0 h* - Nguyen The Duy**

ISHE AR HRE» S O T CEHE I N, AHEFEY
FEEHVWTIUTOI S REETE %,

M= g (v G+ Ll B 5 )| 9)
Z 2 THREEE RS v 13 Svendsen Hansen (1988) 73,
undertow DEED /DB BROBEE2BEC LT
BRI T O L 2 e E by 2/ LTE
25,

Vt:fﬁ«/ﬁ(C—Zb) ................................. (6)

ZITHBERICL - TEDBEH, € iKEDAE,
2 BEHOMBETH S, 2T ARE-DERERTH
55, ERELHKT 2L £=0.10~0.15 DfEZ £ D,
UFTRZEOFHEELTA=0.1252H VB L ¥
5.8, Z0HE%Z0.1005 0.15 DETELIETHE
ROREERER RS BN » I L 2FERL Ty
5, PEOFBRNREKER, KE, rABR, B
RTOBRAEMHEOTCREL.
REBEREHOELHCOWTENS, $FAKEHT
12, BRI EE T 2kEEOMBBEREIEL T
BEBD D0, ROZEE52 5,

_azz() ................................................ (7)

R S S (8)

2 PP (9)
%7z, KREBTIE

T T | PPN (10)

g_fzp[_g+(y+zvt)%2%} .................. (11)

zzek (1D B, HEAAOCESREELERCEA L
JESTE T D no-slip fFh 5K E B, Kz AR ORMT

OU | OU_ (1o,
"97"1' C§5~0 (12)
aw e B R R R
-3-;—0 (13)
%_ — p[(Z — )%.{_ a(gzw) ] ............ (14)



152 wAE T ¥ & XE F4a4E 19949

TEZTw3, R (14) BHEEEEL, KFEAROE
BRI R (12) 2HVWA LRIV RDZ LT
X2, Fiz, WEOABRER T Ursel U TA b
— 7 AWH B WL /4 ¥k (Nishimura et al., 1977)
RRHOOKEMNE, WRE, EIE 52 Cn5,

DX B HFERRPREOBERNENCERT 5
ko T, BENCERT 5 EBEROTCHL <
BRI ABETH B, F I TERPETHRR -1
Y & 9 W — RS O BESER B T v N EEAE R
LOFEEmCERL TESFHEEZ{To 7 (Daubert et
al, 1982), WEYTH LEHETFE OBMRER D 2 55 MR
RIFLUATOE I KD B,

5:1- ................................................ (15)
g 2R

7=Hs ez, £)— 2(x) (16)

T*t ................................................... (17)

T, H 3R EEEONETHORAKESTH S,
BRI T Ay a7 Y REUTO LD Win b,

S
ox 0z 0ot
jzﬁlg@_ﬁl
oxr o0z Ot
o o or
| 0x 3dz dt
r 1 0 0
| [ Hozoxt n( &= 260)] Hs - &
C_Zb C_Zb /§"2b
L 0 0 1
........................... (18)

T &y 2o WENTINE, 2o D x T 2RO R

oy

PLRwR U A L), MEYEHB T 5 57REAR
FETEREICERT S N TE, HEFEHETERS
DHBRREAY v —F Ay v a®kHnENETHE
&, SOKYHFHICERLUET I 82 & D ERNRE
EROBIEBTES,

I
T
I
1
T
i

MBENEN,

1

Il

I

Il

1
(§,7,7) domain

B—1 #EYE & EHETE

3. BEEFAORE

REKAFHEEORLIES BT 27201, TR
& E R WIERR B COEAKER L 2B L UE
FC OO THFEOERBRE B L, ETHEO%R
AEMCET 2MEEREE 2R T, HEVESD
WAZZBE LT3R T OEERRIIRIEIER X
Dbt L AIERBEOBAER OHELTH % Shuto
(1974) ORRLEVPOER /L ZLPBATE B,

RCEROZLCE U TEBRER (Madsen+ Warren,
1984) LM L7z DR B —3 WwiRT . WAERIC L B8
OB L TR, BEOLETE X OESDIENIRYE
PO TRETVDPERE ISEHTEL I LS,

%72, B—4 3JERR SR B 2 REREB L U
BT, A TEhZNOREMEEODHES % Goda
(1964) DEBRER LKL b DTH B, ZOBAICS
EEBERY RIFCERL VS, 2PL, BREATR

(- T S :
B Ho/L0=0.0032 Ho/L0=0.0080
~ - Alry wave
k- - --Alry wave 1.4 —— Shuto(1974)
[ ~——Shuto(1974) a Present model
s Present model
5 L3k °
= Ziz
1
1
0.gloanl .
10 10
h/Lo h/Lo
{a} (b)

E—2 JERHRSRE C OWAREE D R

80— e 80 e
= l o measurecé«’ = ° mg:ssieg
— T0 - compute: _ . T0 c o} €
E 1=
s -4
”“:¥3t23£¥: e
5 I S NN O B | 5 | ! 1
:10180 0 180 360 340 50 0 180 380 540
8 (deg.) 9 (deg.)
(a) ()
80 h/ho=0.70 20 h/ho=0.38
T T T T 11 T T 1 N
—~ TO - - = 70 b~ h ~
A A A
T —— I I N I
soblLl 1 11 | 1\_1 sob—lo 0 4 11
-180 0 180 360 540 o 180 360 540
6 (deg.) 0 (deg.)
(c) (@)
h/ho=0.48 h/ho=0.42
L S S e A E L I S B S e B e
it Breaking -
= 70 = 70~ —
K] r— 4 &g F -
e o ‘ \_«] N e et
solt |t 1 1t | I I N | 1
0 0 180 360 540 50 0 180 360 540
8 (deg.) 8 (deg.)
(e) ()

E—3 FERRERES CORERIZ O HE &L R i (R
7 — % % Madsen * Warren, 1984) Jo © KRR ER K EE
(60 cm)



W/L=0.0311

.. __measured

L (em)

[ 180 460

s o measured Yave crost

computed

z (em)
3
2
I
\":
15
‘3
5
K

0
u (em/s)
(a)
W/L=0.0377
T T

--n.measured
—— computed

(cm}

h=110 co
T=4.58 5
H=58.7 cm

100

o 180 360
9 (deg.)

* o measured  wave crest ]

—~ computed
5 o/
100 vayvg trough < 4
. o 3
° .
° i
4 IESNARRNERLERNNNREN)

00 0 100

u (em/s)
{c}

H—4 REEES & U, #A8 TOAPHRAN FEED

LSRR % FR s e BB PN BB OB E 7

153

11/1.20.0322

-—-_ measurcd
- computedy

v 180 300

o (deg.)
ZUO<HHHHHIIHHK[H(HHHF»
o o measured ave crest—
computed o

wave trough

TTTT T

) 100 200
u (em/s)
()

11/L=0,0583
S

- eo.measured |
e cOMPLLRD AT

n=110 cm
T=5.545 s
0=64.0 cm

~l s 1
0 180 360
8 {deg.)

wave crest
s

o o measurcd -
computed

z (cm}

U (em/s)
(dy

Hg (EERF — ¥ 13 Goda, 1964)

$=1/30 Ho/Lo=0.0073 s=1/30 Ho/Lo=0.0110
Pl | oy b
n ' computed| | [ —icomputed .
4 measured] | | | 4 |measured
NRRNNE 1
o LA _a Pd i :
< LA N Pl
= s A = o5 ViR
-3 s .5 A
AN el
‘/A\ i /-‘ [
N ! : i T
T : &
Pd : i :
P L ! ] ] :
1] 0.5 0 0.5 1
n/h, h/h,
(a) (b)

B—5 RrErmREE A OFE & RERED ik (K87 — ¥

13 Horikawa * Kuo, 1966) s : AR

$=1/20 Ho/Lo=0.0092 s=1/20 Ho/Lo=0.014
i Ll computéd' ' il ‘computéd:
1 ! 1a. measured ] 1 (Al l‘neasureid‘
- A

T K T 7

0.5] L 0.5{— i -

| - I ] I |

A r : ;

- i L ! !

L P ] Pt

0 0.5 0 0.3 1

h/h, h/h,
(a) (b}

B—6 PEmAERLOHE L EAEO R (ERT —5

¥ Okayasu et al., 1988)

BULLEBTORRCEL TR—BENEL, 353
BREBULEDE S TH S,

RICHFE & TREHFRNNOBAEOBREHERIC DW»
TiiR%, A ORER I Goda (1975) OREIEED
REAVCWV 3, BEFNOFE I BEREREOE
FOPERET 200 ER LN, ZoTRERLR
N7z Ed, & (6) EAVTEES T 2 B8k
BEREEE52Tnw3,

R—5 M EENOSINEER O ERE
(Horikawa * Kuo, 1966) &t L7-dDTH S, %7,
X—6 B ERR I EE{L % Okayasu et al. (1988) O F —
FEHBE LI bDTHD, BEETASEOEMEI D
b o THEHECET 2 ERER 202 ) OBE T
ELTWB I Edbhs,

7z, BTSRRI OMEELEREHENTO
KHEER (Okayasy, 1989) LR UFERE2RT., 22
TH R EEOMNE, LTELGOENHEEZD T,
FIROMHEECOEHIE & BEFEIZ R —BL Tw 5,

Bl—8 BAFHAEEHHE (undertow XY T2) @

5=1/30 Ho/Lo=0.0104
1= — computed R
a measured . A
L i
T
§ C ‘B B Wave decay and location
- 0.5 . of observation points
Coi v
0 0.5 1
h/h,
(a)
Position A Position B
L S S B T T T
o measured o measured
50 |— computed | 50 - computed_ |
= 3 h/b,=1.0 4 =k h/b,=0.79
s o B/E,=l0 | 5 H/H,-0.85 _|
~ ° ~
o
Y
40 40 S, o
P S T N IR W
0 0.5 1 0 0.5 1
t/T t/T
(b) (c)
Position C Position D
T T T T T
r o measured 7 r o measured
50 f— computed __| 50 - computed __|
b h/b,=0.85 | L h/h,=0.48 ]
5 L H/H,=0.57 | | H/H,=0.34 |
~ ~r

0 0.3 1
/T
(d)

M7 FRErRE RO E L EREO S (KR — 5
13 Okayasu, 1989) Br¥fsm Hy - 6.30cm, 7 11.97
s, PRk byt 40cm, s:1/30




154 B E I ¥ HXE

F4aE (1994

PP S T T
e measured I x/x, = 1
computed A — b
= X/X, =1 = 4():_ _
E 40| 1 5L i
N L . N b= —
35 |- - 38 -
gl L 1 1%k | C.( | ve) 1
-20 ~10 0 10 -20 -10 [ 10
U (cm/s) U (cm/s)
(a) (v)
5 ;2
= | 8
10 -20 -10 1] 10
U (cm/s) U (cm/s)
{c) (d)

E—8 FrERWER U ORESMORE L KHME O g
(52ER 5 — # 13 Okayasu et al., 1988) —HEAKEERH =S
Hi16.17cm, T:1.97s, —ROKEEEAYE h: 1 40
cm, §:1/30

SRESMOLEITH 5. FEMEUTOER KOS A
AT TRV BSHRETETWS ZEXbMS, L
PLRBSEE HWIEE COBEBI TR sk
HPBLETHAD, BB, FHEHICBW TEREENEK
ML TWAENERET 501, Ba»rolEEs cOE
0 R TR 3K DSTEAE T 5 KRR O R 2 Ry A 1o R
5L, BOFAMTRT AL > TRDTWV S,

4. #& E

PN O RS, LS 2 FHIT 20 0OF L
WEESTE A RREL, EBRER LB L. ZofHE
Ty A VA TRRPERCHERTT250TH
Y, FERTE CHERINIC D BRI b IRt e Ak ik 2 AL
WEEHDTEELTWS., FOBR, BAEE, EHRE
B, ARTPEE, EFRLCEBERS FHcEs L
Mhdrole, I I THBICEL LEFERRPEENO
AEBOEFEICLEVAAREELTEY, EBEE, B
BERER SRR AR REA kDB,

RIS () OMEBEIRIC X v iTbihi:
ZERMEET 5.
& # X W

Anderson, D. A, J. C. Tannehill and R. H. Pletcher (1984):
Computational fluid mechanics and heat transfer, Hemi-

T ™ |
o measured 44~ 4 measured -
44 computed — — computed
.t X/X,=1.0 E X/X,=0.82 B
5 a0l - 5w B
N — -] N = —
36— b 36— —
32+ — 39 .
T I B SO o+ 1 T
-20 ~10 [ 10 ~20 -10 0 10
U (cm/s) U (cm/s)
(a) (b)
el I B LT T
[ e measured 7 |l e measured ]
=~ computed — computed b
— X/, T o b xsx.=0.30 4
§ 40— — E 40 |— ]
N | 4 = r ]
L . p L o
36 — F -
L . ] 38 |- —
- L 4
- . .
TR M S S b
-20 -10 0 10 ~20 -10 0 10
U (cm/s) U (cm/s)
(c) (d)

EH—9 PEHNEERU OMESAAOFE & RHE O B
(52887 — # 1 Okayasu et al., 1988) H,:5.63cm,
T:2.008, ki :40cm, s:1/20

sphere Publishing Corporation, New York.

Daubert, O., A. Hauguel and J. Cahouet (1982): Water waves
calculation by Navier-Stokes equation, Proc. of 18th
Coastal Eng. Conf., ASCE, pp. 832-845.

Fletcher, C. A. J. (1991): Computational techniques for fluid
dynamics, Vol. I, II, Springer-Verlag Berlin Heidelberg,
2nd edition, pp. 47-80.

Goda, Y. (1964): Wave forces on a vertical circular cylinder :
experiments and a proposed method of wave force compu-
tation, Report of the Port and Harbour Research Institute,
No. 8, pp. 1-74.

Goda, Y. (1975): " Deformation of irregular waves due to depth-
controlled wave breaking, Report of the Port and Harbour
Research Institute, Vol. 14, No. 3, pp. 59-106 (in Japanese).

Horikawa, K. and C. T. Kuo (1966): A study of wave transfor-
mation inside surf zone, Coastal Eng. in Japan, JSCE, Vol.
9, pp. 69-81.

Madsen, P. A. and I. R. Warren (1984): Performance of a
numerical short-wave model, Coastal Eng., Elsevier, Vol. 8,
No. 1, pp. 73-93.

Nishimura, H., M. Isobe and K. Horikawa (1977): Higher
order solutions of the Stokes and the cnoidal waves, J. Fac.
Eng., Univ. of Tokyo, B-34, No. 2, pp. 267-293.

Okayasu, A., T. Shibayama and K. Horikawa (1988): Vertical
variation of undertow in the surf zone, Proc. of 21st Coastal
Eng. Conf., ASCE, pp. 478-491.

Okayasu, A. (1989): Characteristics of turbulence structure
and undertow in the surf zone, Doctoral Dissertation, Univ.
of Tokyo, 128p.

Rodi, W. (1980): Turbulence models and their application in
hydraulics-A state of the art review, University of Karlsru-
he, Karlsruhe, Germany.

Shuto, N., (1974): Nonlinear long waves in a channel of vari-



LSRR % A 2 B BRSO $UE € 7 v 155

able section, Coastal Eng. in Japan, JSCE, Vol. 17, pp. 1-12. 23-42.
Svendsen, I. A. (1984): Mass flux and undertow in a surf zone, Tsuchiya, Y., T. Yamashita, and M. Uemoto (1988): A model
Coastal Eng., Elsevier, Vol. 8, pp. 347-365. of undertow in the surf zone, Coastal Eng. in Japan, JSCE,
Svendsen, I. A., and J. B. Hansen, (1988): Cross-shore currents Vol. 30, pp. 63-73.

in surfzone modelling, Coastal Eng., Elsevier, Vol. 12, pp.




