Simulation Based Modeling in HydroAS
and SMS
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Simulation Based Modeling

() Proje
» Component Based 14 Ve D
= Mesh =8 Dﬁ Mini Model
- e ;‘l i
= Boundary Condition Coverage o [0 Scatter Dats

1 . Pressure Hevalti
= Materials Coverage .E srenen
= Simulafion Enfity 5 ILE Map Data
P e .IEB Open Boundaries (V6.1.0)
= Model Parameters L .,a fridge Footpint
m RGUSCI ble g I"éﬂ.catepn:lrines (V6.1.0)
- FleXIblll-I-y E@ Simulation Data

=8 LE Hydro-AS Simulations
EI ._D MiniModel (VE.1.0)
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Native File Support

BEGPARAMDEF MESH2D
. =M "HydroAS Ve.l.0" MESHNAME "Mini Model™
u .Qdm F||e st 1 NUM MATERIALS PER_ELEM 1
Dy 0O E3T 1 20 21 1 4
TU "sec” £4Q 2 1 2 22 20 1
. GeomeTW ™ 0 0 £4Q 3 3 23 22 2 1
. GP 1 "HydroAs" 1 F4Q 4 3 4 24 23 1
= HydroAS Version . E4Q 5 5 25 24 4 1

» Reading / Import  iweassmss

ND

1 4298771.59 5506787.54 143.073
- ND 2 4298772.08 5506787.75 142.97701
Simulafion ND 3 4298772.57 5506787.97 142.75101
ND 4 4298773.02 5506788.25 142.701
= Mesh ND 5 4298773.47 5506788.54 142.651
ND 6 4298773.92 55067858.83 142.629

= |Line Boundaries

" POinT BOUﬂdOrieS I:IS 5351 5249 5142 5035 4524 4810 4e7¢ 4539 4411 -4Z288 1
. . NS 1 2 3 45 ¢ 78 % 10 11 12 13 14 15 1¢ 17 18 -1%9 2
= Material Polygons / List

= Writing / Export
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Simulation Creation

= Right click in Project Explorer
m Selec'l' “Templg-l-e” Switch Module

s Mew Display Themne...

>

Mew Simulation BOUSS-2D0

= Determines HydroAS version e s Component

Bouss Runup,/Overtopping
TUFLOW

WaAM

ADCIRC

AdH

CMS-Flow
CMS-Wave
FUMNWAVE

G55HA

HEC-RAS
Hydro-AS
SCHISM

SRH-2D

SRH-W

STWAVE
TUFLOWFV

Tidal Constituents
WawveWatch3

#| Saveas CAD

= Set simulation name =

w' b’ b B

Collapse All
Expand All
Check All
Uncheck All

Preferences...
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Simvulation Management

= Apply Components © Foec

|_——_|Lﬁ Mesh Data

» Drag / Drop S

= Right click - Apply e

Duplicate
-0 b x Remove

s |ncludes SEE

El'-% F Interpolate to...
i} M h E"I_I Convert L
eS : E Export...

Export Datasets...

- BC Coverage Snap Mesh to Arcs
Set Locked Modes Dataset...

u MGTeriql Covergge Unset Locked Modes Dataset

Select Locked Modes
Projection »

Apply to -] Hydro-AS Simulations-=Demao (V8.1.0) |

@ Zoom To Mesh
[H" Properties...
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HydroAS Version Spe

= Specified when:

cification

= 'l B Simulation Data
=- D'—I: Hydro- P-.S Simulations

= Creating simulation SR e} MiniModel (V6. 1.0}
- =uf ®& Mini Model
= Creating coverage D;a Open Boundarie
- NA ~Avaerdacae e e D"E' Material Zones (V&
Seir’nng coverage type o .
= Copied when:
= Copying simulation
= Copying coverage
= Simulation Commands

AQUAVEO
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X

5 OO

A
.
Rename

Duplicate
Delete

Model Control...
Add BC Coverage
Add Matenal Coverage

Save Simulation
Save Project and Simulation

Read Solution

Properties...
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Simulation Attributes (Model Control)

= Access with right click

El B Simulation Data
ElLE Hydro-AS Simulations
=R o) Demo (v6.1.04
E....D{.ﬂ Mini Mod

-[]§2 Material Zc

G @O

£l

k
s
Rename
Duplicate
Delete
Madel Control...

Add BC Cowverage
Add Material Coverage

Save Simulation
Save Project and Simulation

Read Solution

Properties...

AQUAVEC

HydroAS

L] Precipitation

[] sediment transport

[] heat transport

infout files (1I/0: filename. dat...
Maodel check settings

continue simulation?:
0 - start simulation at time T=0

simulation duration [s]:

|a00.0

time interval SMS [s]:

l90.0

time interval Q_Strg [s]:

l30.0

Hmin [m]:

l0.01

VELMAX [m/fs]:

15,0

Amin:

l0.01

CMUVISC:

0.8

By I

0.3
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HydroAS Material Coverage

Feature Object Legend

Strearntn;ad

= Version Specific

Eridge
Floodplain

= Material List / Attributes ~ o,

= Display Options

= Applied to Simulation
= Assigned fo elements

® Fegture PointNode
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HydroAS Material List

» Add / Delete materials
= Specify hames
= Atfributes

= Strickler /total value

= Constant
= Depth Varied

= Viscosity
= Strickler /bed roughness
= Assign material type to

polygon(s)

AQUAVEO

=

[] Unassigned
Streambed

[ ] Embankment
[ ] Bridge

] Floodplain

i X+

Software Solutions & Engineering Services

Strickler ftotal value:
Float

32.0

turbulent viscosity:

0.0

Strickler jbed roughness:

100.0

Ik Cancel

Help
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HydroAS Material Display Atiributes

= Color / Style / Label for each material in the list

Feature Object Legend

@ Streamb%d

Embankment
Eridge
- .- Floodplain
Color/style Label Description |
— Feature ﬁ\rc
% Unassigned - Feature\l."ertex
® Feature PointMode
. Streambed
T
e Embankment
Lol = =]
ﬁ Bridge
. Floodplain
. Multiple types
All On Aloff | Changeal: | * e AaBb

Save As Default Cancel Help
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HydroAS Boundary Condition Coverage

inflow ~

= Arc aftfributes
(] inflow linked to outflow Narne:
| Type - VOlueS [ outflow/energy grade line |InﬂD'A'EiEI|:ms

[] cutflow waterlevel/discharge... i N
[ outflow waterlevel/discharge... discharge [m”3/s]:
u N G I I Ie ] ocutflow H-weir (time) Edit XY Series...

] u:uutfl-:uw.H-wen {clu:-ntrculjll use angle?:
[] outlet discharge time series

= Node attributes 00 outlet free outflow (super ri.. || (1°Yes v

[] H-boundary condition orientation CCW =
] 1D-culvert/rectangular

- 121.3
[] 10-culvert/circular
1 AMN-iaezir socerfl o
| @ XV Series Editor - Process x
time [s] discharge [m"3/5] l
100 0.0 807
24500 10 70 4
3 0000 800 Ok Cancel Help
60 - |
4 54000 800 E‘ I
E"’ 50
E
v 40
2
£
U 30 A
4
°
20
10 -
0_ H
T T T T T T
0 1000 2000 3000 4000 5000 l
time [s |
Number of rows: Import... [s] |

™
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HydroAS Boundary Condition Display Attributes

= Color / Style / Font for each boundary condition type
(hodes and lines).

Color/style Label Description &

[l
.
&l

AaBhb ceiling elevation/...

Kl
.
[l

AaBb gauge location

&
.
[&]

Aabb inflow/outflow

&l
&l

Multiple types

&l
&l

AaBb inflow

[l
[l

AaBb inflow linked to ...

&
&

AaBb outflow/energy gra...
W

Al on MlOff | Changeal: | ® e AaBb

Save As Default Ok Cancel Help
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Custom Tool Development - Pressure (KUK, Druckabfluss)

= Custom options
= Coverage with Aftributes
= Tools in the Toolbox

Copy to Coverage...
Clear Selection
Invert Selection

Foom to Selection

= Pressure Zone Points

= Not version specific e il

» Stand alone python library sostnecao ik

= Creates Boundary Condition = T
coverage when “applied” ©

= Modular :

= Example of user specific tools

QK Cancel
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Mesh Editing

@“.‘.‘ hox (beta

Tools  History

= Mesh Edifing =

= Extract Submesh ~ B Mo 5

A 2D Mesh from 2D UGrid

m 2 h A 20 Mesh from Coverage
Merge D Mes es A Bridge Footprint

ﬁ Extract Submesh

» Decoupled from the & Fif HolsinZD s

A Merge 2D Meshes

boundary conditions for 4 Reine 20 Vst

A Refine 2D Mesh by Error

flexibility and speed. & pascz e o

[0 Auto-Backup

v [ Coverages
‘-' Arcs from UGrid Points
A Centroids from Polygons
A Clip
ﬁ Contours from Raster
A Contours from Single Raster Value
ﬁ Features from Raster
A Polygon from Raster Bounds h

Fun Taal. ..

Close
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Mesh Generation Enhancement

Networks to polygons

Channel patches
= # of cells across

= Size and bias

= Auto-redistribution

Confluences / Intersections
Merge with floodplains
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WOR)
eneration | ) VA»AVQ‘

. I\:\?Dsrmiin fieIdT ' K Hgﬁ%x

= Flood plains / Basin - | N‘&“

= “Auto patch” | | ‘§>Av‘, ‘v

= Mesh Characteristics fﬂséx\%}s&
tches features

: mi?wimol inferaction | "X%\‘\m

= May require r?aggcjcljc;‘klﬂenznup | 5%‘

= Not necessarily v \\
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Conclusion

= Simulation based modeling:
= Separates geometry from mesh.
= Allows reuse of components

= New intferface allows for future customization

= Questions...

= |[nformation - info@aguaveo.com
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