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Problem Statement
 Coastal structures (e.g., breakwaters 

and jetties) are vital for navigation, shore 
protection, and beach stabilization

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

 Connect coastal engineering 
applications to the phase-resolving, 
nearshore numerical wave modeling
environment & make numerical wave 
modeling more accessible to 
practitioners
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Capability and Strategic Impact Statement 
 Empowering, educating, and enhancing the 

skillsets of novice and intermediate users to 
implement complex, nonlinear numerical wave 
models

 Facilitate rapid screening of design alternatives for 
efficient and effective decision-making under 
environmental uncertainty

 Save time, money, and resources on SMART 
planning initiatives
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Technical Advancements
 Script development: 

• Coastal Engineering toolbox (Python)
• Pre-processing:

►Validity check (𝜆𝜆 > 2ℎ)1

►Stability check ( ⁄𝑑𝑑𝑑𝑑
ℎ > ⁄1 15)1

►Bathy, Eta, Friction file generator (1D)

• Post-processing:
►Eta movie generator (Shi, ORISE)
►Wave reflection in 1D (Shi, ORISE)
► Integrated wave runup & overtopping in 1D/2D 

– FUNWAVE outputs and EurOtop (2018) 
equations

 HPC Portal updates:
• Error handling & bug fixes
• Improved flow/aesthetic of input fields
• Added links to corresponding YouTube 

tutorials
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Case Studies – EurOtop #1
 Self-validating test case for wave overtopping

 Careful consideration required when comparing 
numerical results to empirical equations

 Stabilization challenges  document in ERDC Tech 
Note
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Case Studies – EurOtop #1
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Case Studies – Allsop & Channell (1989)

 Goal: Test Shi (ORISE) implementation of Goda & Suzuki (1976) against wave reflection study in literature
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Summary

Planned Outyear Products/Advances
• Evaluation & verification of wave-structure 

response in 1D & 2D applications with literature
►FY23 ORISE summer students

• Describe troubleshooting recommendations
• Contributions to the functionality of the 

FUNWAVE HPC Portal App 

FY22 Major Advances in Capability

• Stabilized test cases specific to coastal structures 
(EurOtop, Allsop & Channell)

• Pre- and post-processing script development and 
testing for 1D and 2D applications

• Improved HPC Portal functionality and usability

FY22 Major Products & Collaborations
• 1 ERDC TR (in review)
• 1 CIRP TD (date TBD)
• 2 Conference Presentations (RD22, ASBPA 

2022)
• Quarterly Wiki Updates
• 9 video tutorials on FUNWAVE HPC Portal
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