N\ T=rsutul ]

IMRIKEN 7D F &ERBIHA R B N

b S=v
FBRBXFHRESFSRAILEFRIENDFR
Tel: 13917108421
Email: zhangjingxin@sjtu.edu.cn



FRFERR SR

J

J

J

A

JT

7/ VN\I=T




eSS Ed

> KB =

> =W, 73K, —9H
& R AXEFBKIDE
=, ¥
¢ BEWE. iR, H
EETKER
> TRIKAS
¢ IEERIKIBPRESHR
FEERAYIRE
& iIEENRYKIS 2R
iy
> W& BRYELS
& AENBPRBEFHE
AU R
¢ (BHIMEF SR
.3




BFLIE, BFTIE, KFITIE, 7J<i$iﬁI$s%E’.‘lEﬁtHIlil —IKEINZF. HRERES

HZF. S

(=) JiEES: FHE. RiE. #HE

/Y\J%:Sﬂdﬁ i




%7K EN4FIE

¢ BERNERERAK, B KERIIREREZATFERRIIRE
& 5. RARIEFN SRR

o X, R, . &R, (EASREVEIENGS

ERIATES
¢ SHERBEXMIBIRE, THRTBFARLE
& RE D ERAGRA SRS
 B52 R ROPRA T B B SR SR

/\T\%@ﬂdﬁ i




>IEFREIREY (Non-hydrostatic

model)

BioHE: EHoEE
$UERZE: Fh-HRIEEEK
AE: FERIFNSHIEIRE,
11'%&953 R RS kESEEIRS

RN RA

Y P
{BXTF

—+V -VV = —-——Vp+g—-QxV +0vVV

oV

ot

——>
£7]

Jankowski (1999),Casulli (1999,2002), Kocyigit et

al. (2002), Fringer et al.(2006),

Zijlema&Stelling(2008), Tamazaki(2009), Zhang
et al. (2006,2014,2021), (IERRENGHEIEEIEICRK

RzF)

e,

S5 18
P=Py + P,

SN E=esutul ]




> SRS M
>FVM#E TS

hERFHRE

>EMEHER QW TVD . 5t WENOZSEIHE

X......)

> iR ——
LES

I)ILE *EA*;L

SA\ k'(‘;"\ SST k'C!)\ DES\

DEM-CFD. IBM-CFD,

ETR-CFD(Elastic thin rod), TEBER......
>MPI1/OpenMPR & H{TIHE

100

90
80
70
60
50
40
30

20

i

Frianemesi

Fus

pomomeaEn |0

=8
i 1 b

Feaacol IMEREN . F

FRAE EIRFOKES

e A3 Rt
L5if)

L T

SoeREEER (T

am
i i 5

SBIBONIMERER

o CEASEENE
Bs

v X AU-(1
'\ 1A4:
219 R 3 R [ [ R S A S !

o WG R A AENR

08SBIBI(

TME

PR o0 M HmESLE A

X
T
o e

BLz
HARBBAORTEEDE R S B R
[aVAWotbyH 0]
0.1V

FABEHL A B HF

HIeHI0R3108 MEBMRET

o £ 2k e e

& & IR 5F R

Ak GBI — AR ER N S B R
MR A WU R

TLATHACEO [ 0S0S IS LE IF
H £ B 40 32 0808+ H &7 h 1 3
RABSREL A B |F &
© 008 BNAXNTHRTIHL orcoos it it

o oBgesarn ¥ o

180 [ 10 3 1808

PP RERR R THER AE
kR FSEARAGE sk

Foh R A K R B
FHAASEFFA RS

RHIARF S

AF=rstull |




AR AR

BRI

JELS A%

- EIRE

AR AR EY

eIV BTN

EELET AR

BI{TIAE
> Windows
> Linux

e EEH

E#ci=E (DEM)

TR

» OpenMP

» MPI1&OpenMP

BMBEL, ZEAEFTH |

B, ZANRERE

S N T &5 a0
S S B =
<4

7K BRI

IKESIERY

~=rsutull

A



420000

WA

T T . L]

o

e (B

415000

1

v

ooy

(4

I

410000

i G
w0

h
©

A95E+H06 [E
394E+06 =
392E+406
391E406
3.39E+0
389E+06
2388E40
397E+06
383E+06
382E+406
E

Yantze estu
Shanghai

Yangshan Harbor

Deep water channel
Nanhui innin




1 2345067 8
—_———t———i
- MWL /
-
T h=0.1m
= Beach
*5‘* y \1:10 1:25

6.0 m 6.0m 2|.Or1|1 3.0n|1 1.9|5m

18.75m

SCISZEE (Beji and Battjes (1993))

ANIHEESE: H = 5.4cm, = 0.4Hz
Mg ME: o, =6,=0.02m

RRIEEE e
& \ SR FHEIZ
b, R ERE
& TEIRTAR R

S TRFHTEEE IR

& EiRREICE—
Uy

wero=4 |

Z(m)

Z(m)

Z(m) Z(m)

Zim)

,
=

C(m)

Z(m)

-
-

Z(m)

0.05

000_\_, A

-0.03

0.05 F
0.00 Fose
005t

0

005 FR%
0.00 Fff s
0.05 L

0.05
0.00

-0.05
0

005F

0.00

-0.05

0.03

000 Lo/ 5
-0.05

0-05 [ ——

0.00 Lo oo

-0.05
0

0.03

-0.03




KFITEE

SN

12800

12600

12400

12200 -

12000 -

11800

6000

5400

6000

0 02040608 1 1214 1618 2

u:

Fig. 10 Flood tide current vector with project

1.000m /5

o
I
o
R
I
B
m

1 121416 18 2

0 02 04 06 08

U:

BN SESEEEENNEOCONEOSEOEOCN

TR

i

= EEl R

N
1

S
I

=

| KiIOFKInER s TIEKVEE |

L0

.&



Emergent vegetation

[ e [ [ ]

01 02 03 06 11 19 34 62 111200

Solution Time: 0

Floating vegetation

submerged vegetation

071/03/2011 D01

Frame001 | 31 May 2011 | Shallow water equation solution

3178
3176
3174
3172
3170

3168

wy(lk): -10-8 6 -4 20 2 4 6 810

6540 6545 6550 6555 6560
V1

tBHIKiR

AR TR ERIR N

i gl [ WL )5 vg



fa[ZCFD-DEM{ES1RE

BHS

& EFiERT

0615385
0538462
0.461538
0.384615
0.307692

769

0.230;
0.153846
0.0769231

1

|

JTLH

r

/|

TR IR



x=-1.8m WG, :x=1.8m

Free surface

h=0.106m
i1 H, =0.065m

| Bottom

. EEEEEEEEEE — i

sponge

Free surface

0.1m

Wave source sponge

(b) Mesh 1

0.5+ (a) Experiment

] S (¢) Mesh 2

0.1 .
x [m] x [m] x [m]

=-004m x=000m x=004m x=008m r=0.2m x=0.16m x=020m x=004m =000m x=004m

0151© (U] (2) (h) (i) [0} (k) 0151@ b} (@ (h) (@ (0]
i
o0l h i E 0l
w
0.05 0.05 \
0 ;
005 005 005 005 005 005 005 005 005 005 005 005 005
u [m/s] u [mis]
015 O (m) ) (0 ® @ ® 0as|® (m) (m) (0) ) @ )
E 0l E 0l
- o w
0.05 1 0.05
0
005 005 005 005 005 005 005 005 0 05 0 0.5 005 005 005
w [m/s] w [mis]

(g) G1-1=10T

(h) G2-r=10T (1) G3-t=10T

(m) Gl -t=20T

(m) G2-t=20T

(0) G3-1=20T
md | Lﬂm

1ZIKEHERY7KENTIHFIE

EWM&E?



)
2
)r
N
N L

v

N
J

-14 -12 -1 -08 -0.6 -04 02 0 02 04 06 08 1

B
4
N

N

H=0.02m/0.04m

o o ® °
Wave E D=01m/0.05m
' *
§=001m—F x
X % X

N 1.0
; 0.5
. ot 0.0

1.5

vvvvvvvvvv

-0.5

J 1.0
b 0.5
4 0.0+

1.5

-0.5

@ Fluid cells @ Solid cells * Ghost cells

0 1 2 -1 0 1
t/T
—— IBM model results x Experiment data (Lo and Liu, 2014)

E18 SREIUIE ALK HEE RIS
(H=0.04,D=0.1)

LS

B EEERE




BNRMA V : SfEEimimtRil

$
I : : : i
~ i i :

- 1.8 0°
f. y 5.0°
= X 26° 1.8°
T 0°
= —-OiDl 0.0;4 0.(325 0.0625 : 0.1875 0.065 O.C;l

1
T T T 04 (ﬂ]) T T

5 o Theoretical
i —s— Without synthetic eddy 2
[ —=— Synthetic eddy in a shorter zone
20 | —=— Synthetic eddy in a longer zone X ﬁ
15 Y
+ - {
= 1
i I ES reoinn
10 [ < 6
\ L --- Solved
sf } - Solved + Modelled
1 | O Exp. Naguib & Hites Re, =4550
M Easo 4 A Exp deGraaff & Eaton Re, = 2900
| 0 L+ DNS SpalartRe =1410
+ -
Z -
7 kL
0 -

—

10 1 100 1000

Z N=rsutulN
KTV EbAIREERE DR EREN T INEETREN




> RABSRMA VI ¢ KRERNNSHIEL

& R EFERNE ARG

Sir: 1. =BINRIEE
> BRERENATEE
> EhEEZINAIEE
2\ BHERRFEMR

BEEANGHEE |
1. XXl

2\ EEREh K g

T

I
I




RASNRMNA VI : KRE RIS HIRE

|
I l
I l
[ . I
: > BEFiRIoE |
- — | /= HEEUE |
] | =8y :
I i l
| |
I l
I l
I l

s e e = I I S S S S S S S S S S S S . -
N N I S S S S S S S .- I I I I S I S S S S S S . .. N I I S S S S S S S S S . .- \
-0.020-0.017-0014-0011 -0.007 -0.004 -0.001 0.002 0.005 0008 \

<

0010 _ Shoal 0010 Shoal 1 0010

0.008 - ~ 0.008 | 0.008 " —

0007 § | > 0007 0007 c

0005 (1 | 0.005 ¢ ¢ - - 4 0.005 _
50 0.004 < 0,004 - — 0.004 . .-

0002 \ Rz 0,002 \ Rt N 0.002 . Jﬂ Al* B
p 0.001 —— | 0.001 . 0.001 ~ ¢

- - l. :
] ~<d3&

W = 0001 | | - Shoal / { i 0001 0.00)

0003 > 0,003 N 0003

. 0004 \ Sl 0004 3 N 000
-0.006 <=2 _&g.;‘;,‘ [ -0.006 o -0 006

- £0.007 Do, .’ ) 0007 . \ 0007 — T = = ———

Shoal ’] 0009 1 -0.009 0009 —— e

- 0011 3 0011 1 B 0011 - - e 8 —

- B o012  Shoal B o012 | B 0012 M . & C-1 = = N

0014

0.015 |
0017

0018
0.020

0014 0014 , I
0015 - 0.01$
I 0017 I 0017 I
0018 0018 —_
0020 0.020
ié.l i c1v : A‘M'L‘ e
C-IvV

O S S S S S S S S S S I I IS DI DI D DI B B B D DI I I I I e e e S S e e e e e e e e mm

W O S S - -y,
|

\




> BENRE

afFEEE — RFEAISNE. EHKEERS

af Bt — RIFaviRREEO

3L — RIGESHENTIENF

el







