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. IHcantabria Study of a solitary
N .. wave run-up and
run-down on a beach

The mechanisms of solitary wave run-up and run-down on a beach are studied.

The selected test problem is a breaking solitary wave run-up on a mild slope. The
detailed laboratory setup for the breaking solitary wave study is referred to Synolakis
(1986).

A uniform slope 1:0.05 constitutes the unique obstacle considered in this case.

Water depth is equal to 0.25m and a solitary wave with a wave height equal to
0.07m is considered. Grimshaw theory is selected to reproduce this solitary wave.

- Objectives: Study the run-up and run-down of a solitary wave on a beach




IHcantabria CREATE NEW CASE
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-Select directory, Select Folder

- Create New Case

IH-2VOF

r Postprocessing
® o
IHcantabria
® INSTITUTO DE HIDRAULICA AMBIENTAL
URBVERSIOAD DE CANTABRIA Ente 3 e ne -

Not available

Mesh file not generated
Paddle not generated
Input file not generated

Run s mulation:
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-MESH GENERATION

-SECTION 1: “IMPORT GEOMETRY/GENERATE MESH FILE”

-SECTION 2: “GENERATE/IMPORT WAVE CONDITIONS”

-SECTION 3: “GENERATE PADDLE”

-SECTION 4: “GENERATE INPUT FILE”

-WAVE GAUGES

-RUN UP

-DRAWFAST
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MESH GENERATION

-New mesh (CORAL):
CORAL mesh generator is
opened

X Subzones: 1-Y Subzones: 1 Q f Adjust view
Width |9.5 Height 0.5
Subzonas en X Subzonasen Y

Subzone‘ 3 Subzone 3 J

Center W Center W
Division W Division W
Num. cells left [5— Num. cells down 'S—
Num. cells right [5— Num. cells up '5—

Max. sep. center |1.000 Max. sep. center |0.600
add | Delete | Add Delete |
Mesh quality l Information ‘ Mesh export Generatel

X 5.7764,Y- 1.0686

Objects

—1.Import geometry / Gen

Newmesh (C&RAL) ,

— 2. Generate / import oleaj

New wave series

— Newwave serie param

— 3. Generate paddle -

— Paddle type

(® Static paddl
_JDynamic pas

Subzonas X: 1 - Subzonas : 1 Q LU Ajustar vista
Anchura (LTI Altura |10.000
{Subzonasen X[~ {Subzonasen |-

Subzona: |1 —; Subzona: |1 —

Cento [F0000 Cono 5000
Division |0.000 Division {0.000

Ne celdas izq. l5— NE celdas ariba [5—

N2 celdas deha. IS— NE celdas abajo [5—

Sep. max. centro W Sep. méx. centio W

A dir l Borrar | A dir I Borrar [

d

[ Malla | objetos o =0 =
Calidad malla Informaci Exportar malla| Generar malla -
0 2P U W T Kk Ok

X:0.1276,Y: 15.9148

PREPROCESSING

[ Objetos

Obstéculo
Poroso
Agua

Borrar
No hay ningtin objeto seleccionado

X

Tipo de medio poroso |Fricei no lineal o

Y| Ok

x|

v

Obstacle
Potous

Water

Delete
No object selected

o |

Porous medsa type | Friccidn no ineal v

| Mesh

Objects [0

- Domain specification

Width = 9.5m

Height = 0.5m
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MESH GENERATION: Defining the elements

Introduce the element obstacle which represents the bathymetry (1:20
bottom slope)

Introduce the element water (0.25 m working water depth)

Vertices X Coordinate Y Coordinate

X Subzones: 1 - Subzones: 1 Q| Adjust view —_—
\width [3.500 Height [0.500 Objects
Tbstaculo 1 Obstac
Subzonas en X Subzonas en Y Agua
Subzone[| = Subzone[| = Foious
Walt
Center [0.025 Center [0.005 bt
elete
Division [0.000 Division [0.000 No abject selected

Num, cells left [1 Num,. cells down [1
Num, cels right [373 Num. cells up [39
Ma. sep. center [0.025 Ma. sep. center [0.005

'orous media type | Friccion no lineal
uc s | Deete | s | Deete |

Mesh | Obiects o 20 =
VERSIDAD Mesh quaity |~ Infomation Meshewport | Generatel

BECAN TABRIA
X:7.0315, Y- 24144 L
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Uniform grid system in both the horizontal
and the vertical directions

At least 10 cells per wave height! (H=0.07
m)
Ay =0.005 m

Limit the aspect ratio Ax/Ay!
Ax =0.025m

Ax/Ay=5, it is a bit large value...
However... long wave regime (horizontal
velocities>>vertical velocities)

==> Ax/Ay=5 is ok!

total number of cells in the numerical
domain = 381 x 101

41 UC
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MESH GENERATION: Spatial discretization

PREPROCESSING

X Subzones: 1 - Subzones: 1

Width |3.500

Subzonas en X

Subzone =

Center W

Division W

Num. cells left [1—
Num. cells right [379—
Maz. sep. center W

add | Deete |

Q LU Adjust view
Height [0.500 Objects
Obstaculo 1 Obstacle
Subzonasen ¥ Information
Subzone 2 Porous
i Div. X: 381, Div. ¥: 101 Water
Center |0.005 \) B
elete
Division |0.000
Num. cells down |1 ok
Num. cells up IQS
Maz. sep. center |0.005

add | Deete |

Mesh quality

X:9.1816,Y: -0.5846

| Mesh | Objects
Mesh export Generate!

Porous media type | Friccién no lineal v

[o

I

No object selected




, PREPROCESSING
IHcantabria

INSTITUTO DE HIDRAULICA AMBIENTAL
UNIVERSIDAD DE CANTABRIA

SECTION 1 : “IMPORT GEOMETRY/GENERATE MESH FILE”

-Saving the generated mesh its “.dat” file appears in green in the
GUI .

-Mesh characteristics are exported to a “Mesh.mes”

IH-2VOF Preprocessing
...
IH Cantabria /home /nicolas /EXAMPLES fExamplel

e .
INSTITUTO OE HIDRAULICA AMBIENTAL

r t Mesh_example_1.DAT
’ Mesh file generated

Paddle not generated
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SECTION 2 : “GENERATE/IMPORT WAVE CONDITIONS”

Figure 1

UC

UNIVERSIDAD
DE CANTABRIA

_

File Edit View |Insert Tools Desktop Window Help Folder : [_.’hom:/‘mcolas/E-;AMPL.ES,"Examplel
:J = d 2 h’ % SN '?.':-" @ \*\ a’{ ¥ 3) D @ a @
... =
: IHcantabria EER |H_<:r.';— Ceometry sketch -
008} o : - : e SR " Solitary wave - 7
Theory: Grimshaw
0.06 H=0.07"m : n
_ h=0.25m :
E Sitev Vet .
= 0.04 -
: - Selected wave series
L j k g k3 } Name solitary_wave Wave series type I Solitary Showwave s. |
00 2 ; é é 110 1|2 1l4 116 1.8 20 Folder [ /home /nicolas /EXAMPLES /Examplel/wave_series /solitary_wave
t(s)
Horizontal velocity Generation theory | Grimshaw
T ¥ L 4 4 1 1 ! 1 ——
' : : ' A Length (s) 20 Sampling frequency (Hz) 30
:E 8 H{m) 0.07
g
e 4
=
" L : L 1 L f 1 - 4 Cenerate input file
B 6 8 10 12 14 16 18 20 —— Save for the entire domain
t(s) Simulation length (s) 20 _|VOF
Vertical velocity Initial dt (5) 0.005 __|Horizontal velocity
1 - v r T T T T T T — _|Vertical velocity
: : : : : : Fluid density (kg/m3) 1000 _|Pressures
o 0S5 FES R AR T 7 Left boundary absorption _|Turbulence
.é a - : i Right boundary absorption Sampling frequency (Hz) [ 10
St . .
> . :
05t 3 | Wave gauges | Fs (H2) 30 Save input file o
1 : N ' 1 1 1 . 1 : Run-up ‘ Pressure ‘ Input file not generated
0 2 4 6 8 10 12 14 16 18 20 .
ws) lnconialze x5
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SECTION 3 : “GENERATE PADDLE

Static wave paddle

Both the mean velocities and free surface displacement are specified on the inflow boundary
based on the selected analytical solution

o°®
*IH Cantabr]a Examplel Folder:  |/home/nicolas/EXAMPLES/Examplel
o
— 1. Import geometry / Generate mesh file
Ceometry sketch :
J Aimportgeometopyf | Mesh_example_1DAT Ig
Newmesh (CORAL) =
Generate mesh file
Still water level (m) |  0.25 o s
~ 2. Generate / import wave series
New wave series ‘ Import wave series Reconstruct wave series I
Elle Edit  View |[nsert Tools Desktop Window Help ~
Newwave serie parameters « o \ e
[E— Nl | M| ARANODLL- S| 0E o
o cantabria IH
- Velocity field: Horizontal component (m/s)
; - T T T
= 03
- | 0.2
0.1
- 3. Generate paddle
— Paddle type — Dy paddie 0 5 10 15 20
Us)
(@ Static paddle 2 293itian () . P
Velocity field: Vertical component (m/s)
_)Dynamic paddie A Im UM P eEti oMy 2 . : 1
04
. 1 —~ 03 A
g E 05
[ Static paddie generated 01
0 = 0
0 5 10 15 20
Ys)

41 UC
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SECTION 4 : “GENERATE INPUT FILE”

o®
© NETAIUTO Of MIDRAULICA AMBIENTAL

(r—— impan amer -_-__—_——-

/home /nicolas /[EXAMPLES /Example1/wave_series /solitary_wave/

- Simulation length = 20 s
- Initial dt = 0.005 s

-Absorption on at the left
boundary only!

- VOF and horizontal velocity
fields are saved
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SECTION 4 : “GENERATE INPUT FILE” — Wave gauges

Different wave gauges are disposed in the domain to measured the wave conditions and overtopping.

o IH-2VOF

Select wave gauges position

PreSS the button Wave gauges _ Add gauge 2 s . s ST S e [EE O AT SO i % %éé
Gauges positions are specified ]
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SUMMARY

All the variables are defined
The input file is saved

=>the case is ready to be simulated

File Preprocessing Postprocessing
o®

* IHcantabria

Examplel

The simulation which will starts by pressing the button | Run simulation

PREPROCESSING

o W————_—
UHEVERSIOAD O CANTABRIA
/home/nicolas /EXAMPLES/

Mesh_example_LDAT

Static paddle generated
Input file generated
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POSTPROCESSING

In the present example different aspects
are analyzed:

- Free surface evolution
- Visual analysis
- Validation with laboratory data

Click “Postprocessing”

(e e ooy |
®

* IHcantabria

INFTITUTO SC MIDRADLICA AW
EAIDAD T8 CANTARA

ome/nicolas /EXAMPLES
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WAVE GAUGES — Show wave gauges

- 4 wave gauges were disposed along the domain.

Postprocessing | =———> | Free surface gauges | ——>

Show wave gauges

Folder - /home/nicolas/EXAMPLES /JExamplel

s IHcantabria

| Eile Edit View |Insert Tools Desktop Window Help ~
— Free surface gauges: ———————————
f DNEHLS R ARRADIDLRL- A 0B | =

Gauges:

1. (x=1.00m) -

2 (x=200m) {

3 (x=300m)

4 (x=400m)

:J Wave gauges position
_ 0 5| 1 13 1 " T T T
Showwave gauges J E - - -
= o
0 1 2 3 4 S 6 7 8 9
x(m)
Time interval (s)
n max. (m) auto
n min. (m) auto
Obtain results 4
L > ¥ € & 10 7z ¥ 1€ i 20
tis)
Calculation of free surface finished. PrEVIious I IVEYY Save J Save all J

41 UC
EUNDACION  yNiVERSIDAD
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WAVE GAUGES — Time series

-Results of the free surface elevation are obtained by pressing the button

Postprocessing | ———> | Free surface gauges | ———>| Time Series |————>| Obtain results

IH-2VOF Postprocessing: Free Surface Gauges
o™ /home/nicolas/EXAMPLES /Examplel

- -
> IHcantabria

- (x=1.00m)
5 (x=2.00m)
. x=3.00m)
. x=400m)

nnnnnnnn
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DRAWFAST

- A video of the different variables chosen * mcantabria
before the simulation can be seen.

-Choose the initial time, final time and time step

-The lower panel allows a zoom of the area of
interest

nnnnnnnn

POSTPROCESSING

VOF drawfast




IH Cantabria VALIDATION

““““““ Validation against laboratory data (Synolakis 1986)

zfd [

t = 1.5964 t\/g/d =10

z/d H

t = 2.3946

The length scale is normalized by
the still water depth d

2/d ]

t = 3.1928 t\/g/d =20

The time scale is normalized by
t(g/d)M/2

41
)
i

t = 3.9909 t\/g/d =25

Use the matlab script Syt I

validation_example1.mat to -02
generate the plot

z/d [

2/d 1]

z/d H

z/d H

' ' ’ t = 7.9819 t\/g/d =50
~15 -10 -5 0 5 10

z/d [
numerical results (blue line) and laboratory data (red circles)

FUNDACION  yNIVERSIDAD
BRIA
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Run-up produce by a regular wave train

The same geometry studied in order to test regular wave conditions over
uniform slope.

In this case, the run-up produced by a regular wave train with wave height
equal to 0.10m and a wave period of 1.5s is analysed.

A variable mesh grid is considered:

X=0 X = 4m X = 8m X =9.5m
4 E 5
Ay = 0.005 < i i
o : :

N N
- J

Yo
Ax = 0.05 Ax =0.025 Ax = 0.05
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Generated mesh

A A o s
o 00 0

4, Calidad de la malla

0.048 | - Delta2 X

0.046 = 4002 Delta X

0.044 4

0.042 4 -0.015
0.04 4

0038 §- -0.01

00364 -

0034 § - -0.005 .

oty § Mesh quality
0034 - i

= 0,005

0026 -

00473(2) 08632(20) 16922(40) 25097 (62) 3.3186(87) 4.2238(121) 54181 (157) 6.0125(193) 69063 (229) 7.5012(265) 8.7157 (296) 20
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GENERATE WAVE CONDITIONS

example_1 Folder: [fhon  tmaria/IH2VOF/CASES /example_1

1. Import geometry / Generate mesh file
Regular wave Ceamety skt
Import geometry | |  MALLA_EX_LDAT

New mesh (CORAL)
Generate mesh fiIeJ I Mesh file generated

H = O. 1 Om Still water level (m) 0.25

— Selected wave series

T ) 1 5S Eile Name Reg Wave series type Regular Showwave s.
DS e
o6

LS ‘;.‘r? @ \-E | D E Folder | /home/maria/IH2VOF JCASES fexample_1/wave_series/Reg/

IH s

incantabria
s Free surface Generation theory | Cnoidal N° of waves 131

Length (s) 200 Sampling frequency (Hz) 30
H (m) 0.1 T(s) 15

Cnoidal theory

20 40 60 80 100 120 140 160 180 200
Time(s)

Wave period histogram Y= —————

Wave height histogram

@ 150 - @ 100 - -
> : > Save for the entire domain
g wo ko s g Simulation length (s) ,}T IVOF
“5: GO ........... “C-f SO Initial dt (s) 0.005 __|Horizontal velocity
£ : £ | Vertical velocity
2 0 : 2 0 - : Fluid density (ka/m3) 1000
= o 5 10 5 = o 10 20 30 ol —|Pressures
H(m) T(sec) [ Left boundary absorption _|Turbulence
JONSWAP Spectrum ; Wave height vs. Period ¥ Right boundary absorption Sampling frequency (Hz) 10
0,15 - h )
@ o 2 Wave gauges | Fs (Hz) 30 Save input file |
N R z .
% 0,05 = Run-up J Pressure J Input file not generated
0 0
’ . f(H )2 : o 0 0'04H(;'0)B 0.08 0.1 |neompleteicase
z m,

/m". uc
EUNDACION UNIVERSIDAD
feot DE CANTABRIA
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INPUT FILE

-Wave gauges

-Wave run-up

x IH-2VOF

Select the area for calculating the run-up

1| EE S g S O T W o e S, S |
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£ Mcantabria

Postprocessing

example_1

POST-PROCESSING: Wave gauges

Free surface gauges

Time Series

Folder:

Wave gauge 1

) IH-2VOF Postprocessing: Free Surface Gauges

I/home/m aria/IH2VOF/CASES/example_1

0,04
— Free surface gauges: E 0,02
< 0
Gauges: -0.02
e -0,04
- X =1. m -
2. (x=2.00m) J
3. (x=3.00m)
4. (x=400m)
0,08
0,04
E 0,02
< 0
-0,02
-0,04
— 0 20
-

Showwave gauges

100 120

Time interval (s)

h (m)

0 |

n min. (m)

00
n max. (m) auto

100 120

h (m)

auto

Obtain results

Calculation of free surface finished.

Save J Save all J
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POST-PROCESSING: Run-up Analysis

IH-2VOF Postprocessing: Run-up Analysis

home/nicolas/IH2VOF/CASES fexamplel

..
IHcantabria

®  N3TITUTD DE MIDRAULICA AMBIENTAL
JEVENSOLD DE Co nasnia

..................................................................................................................

.....................................................................................

....................................................................................
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IH-2VOF Drawfast

|/hom e/maria/IH2VOF /CASES /example_1

POST-PROCESSING: Drawfast

VOF drawfast
Horizontal velocity Drawfast

Vertical velocity Drawfast

’—' ST0F
IH-2VOF Drawfast IH-2VOF Drawfast

/home/maria/IH2VOF/CASES /example_1 \/home/maria/IH2VOF/CASES /example_1
d .

UNIVERSIDAD
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. IHcantabria

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

UNIVERSIDAD DE CANTABRIA

Example 1

Study of a Solitary wave run-up

Maria Maza (mazame@unican.es)

ANRRYCSMAEY  DECANTABRIA




