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Reef breakwater

Problem Statement e

= Coastal structures (e.g., breakwaters
and jetties) are vital for navigation, shore
protection, and beach stabilization

Coastal Engineering Manual (2002)

= There is rarely enough time, money, and .
resources to execute screening of
structure design alternatives or robust
assessment of wave-structure
interactions o

wave maker
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= Connect coastal engineering
applications to the phase-resolving,

nearshore numerical wave modeling "X
environment & make numerical wave
modeling more accessible to
practitioners

Phase-resolving.

_ Phase-averaging\
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Capability and Strategic Impact Statement

What is FUNWAVE-TVD? F U N W A V E

FUNWAVE-TVD 15 the Total Variation Diminishing (TVD) version of the ngncnI & Bous ainu.'l wave model

(FUNWAVE) developed by ShieLal. 2 n-e FUNWAVE model w wnamhooeanr 4l (1995) based o
g 1, The development of the present vession was mothv dbrrcmrrd‘unwd'lan rn-w

= Empowering, educating, and enhancing the wmwmmmm”

Breakwater and Obstacle
This version features several |

skillsets of novice and intermediate users to e mron oo

2. Monotonic Upwind Scheme for
Conservation Laws (MUSCL-TVD

implement complex, nonlinear numerical wave S

3. Shock-capturing wave breaking

ative to FUNWONE are 1

scheme.

4. Wetting-drying moving boundary . :
mo e s €ONGItion Wt INCOMOration of Harten-Lax-van Leer (HLL) Cconsiruction method into the schem)

obstacke fles are presented in the following section.

5. Lagrangian tracking Mare details about the specification of the breakwat
6. Opuion for paraliel CoOmputaATIoN. & potential fourth mathod for NGW ing & B akowy the model domuin smahes the comberaton of aptions. cre
and and adding 'def; pas W‘?‘ wnmu he raised

The most recent developments include ship-wake generation (hi ¢t gl 201 E), meteo-tsunami gene WW‘-‘" " -"‘- Sirsslane 3 parmaable i e of variable Strength oF porosry with i

al.. 201 %), and sediment transport and morphological changes (Tehraniad e1 4l

s e available for pemilation in the FUNWANE numencal model, These properties indude

o Luikzing a dissipative spongs laer of variable scrength im the ramerical domain allows for the
sirulation of 4 perresabie of poross Strutture surface in the wire field.

= Facilitate rapid screening of design
alternatives for efficient and effective decision-

ERDC HYDRO MODEL TOOL KIT

agure relative o the total water depth |5 varlabie, and
e i e e U8 Ly o e s e e it e et el v 1 er greasty for a fully submerged breakwater
t

e o stnuctures of interest may include, but are roe bemited 1o, jestie:
gt xS and their config Aﬂm«rb!mdwhwwul
e e i S e b e et e i,

making under environmental uncertainty

Marissa Torres

I ] oy _ byt T e LTSy
= Save time, money, and resources on SMART = =

planning initiatives
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Approach

= Technical approach:

UNCLASSIFIED

Phase 1 — FY21

* QOutline numerical & physical considerations

» Wave responses:
» Wave reflection
» Wave run-up

» Wave overtopping

« Overall guidance — Value Added:

>

FUNWAVE

= Single impermeable trapezoidal breakwater

» Wave run-up exceedance probability
» Wave overtopping rate in extreme scenarios

Structure Design Properties

Wave Climate Properties

Slope —m =1/2, 1/3,
Crestwidth—-B =3, 5,10 m
Crest height — h = (

, 1/5, 1/6, 1/7, 1/8

1.3, 1.4, 1.5)*h

Ensemble Variables

Structure variables

Wave variables

. Wave Type Dimension
§ Hetl'ght d Surface Porosity 1D
(freeboard) Regular
(Monochromatic)
Emergent Smooth Impermeable

1D

Irregular
(TMA)

Crest height
Crest width
Slope

Wave period
Wave height

Peak frequency
First momentwave height
Water depth*
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Engineer Research and Development Center e
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Summary
FY21 Major Advances in Capability FY21 Major Products & Collaborations
_ « 1ERDC TN & 1 ERDC TR
« Fundamental knowledge transfer of physical and . 1 CIRP TD

numerical considerations when using FUNWAVE
» Development of simulation test bed and structure 10 video tutorials on FEUNWAVE HPC Portal

design ensemble
9 : . 6 SoNs related to FUNWAVE in the Super
» Aggregation of tools and resources in open-source RARG

forum — comprehensive Wiki

1 CWG Presentation (date: TBD)

Connection to the practitioner

Figure |. Examples of Coastal Natural and Nature-Based Features

Planned Outyear Products/Advances

» Evaluation of wave-structure response
in 1D & 2D applications

 Additional project and/or application
specific video tutorials

+ Contributions to the functionality of the
FUNWAVE HPC Portal App

U5, Army Corps of Engineers, Engineering With MNature, “Matural and Nature-Based Features,” at
.el.erde.dren.milinnbf heml,
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