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Which do we use for Dam Breach?

. 2 Posmble Dam-Breach Hy arographs

Feak Flow Allenusiion Curves

Objectives:

* Timing
e Attenuation

Mile 31




Shallow Water Flow Equations
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HEC-RAS Unsteady Computation Options and Tolerances

General 2D Flow Options | 1D/2D Options | Advanced Time Step Control | 1D Mixed Flow Options

v Use Coriolis Effects (not used with Diffusion Wave equation)

Parameter (Default)
Theta (0.5-1.0)
Theta Warmup (0.5-1.0)
Water Surface Tolerance [max =0, 2](ft)
Volume Tolerance (ft)
Maximum Iterations
Equation Set ID|“|_|5i0r| Wave
Initial Conditions Ramp Up Fraction (0-1) |SWE-ELM (original faster)
Number of Time Slices (Integer Value)  |SWE-EM (stricter momentum)
10| Turbulence Mode! SWE-LIA (local inertia)
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Momentum Equation
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SWE vs. DWE

* Use SWE for:
* Flows with dynamic changes in acceleration
» Studies with important wave effects, tidal flows
* Detail solution of flows around obstacles, bridges or bends
* Simulations influenced by Coriolis or mixing
* To obtain local detailed behavior of the flow

* Use DWE for:
* Flow is mainly driven by gravity and friction
* Fluid acceleration is monotonic and smooth, no waves
* To compute approximate global estimates such as flood extent
* To assess approximate effects of dam breaks
* To assess interior areas due to levee breeches
* For quick estimations or preliminary runs

HEC-RAS 2D Modeling Class

HEC-RAS 2D Class: 1.4 - Introduction to the 2D Hydraulics Equations
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Matrix Solvers: Introduction

* Linear System of Equations

Ax=b
* Direct Solvers
* Examples: Gaussian elimination, LU, Cholesky, and QR decompositions
* Can be “black boxes”
* Usually have few input parameters
* High-accuracy
* Can fail or be very slow for large matrices
* Can be slow for unsteady or non-linear systems

* |terative Solvers
* Examples: GS, SOR, CG, GMRES
* Require more options and input parameters
* Usually require preconditioners, matrix balancing, ordering, etc.
* Less accurate
* Good for large problems
* Good for unsteady or non-linear systems
* Improper use can lead to instability problems or solution diverge
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HEC-RAS 2D Modeling Class
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EC-RAS Breach Locations

Reservoir
(Storage Area/
2D Area)

Dam
(Inline Structure)

Levee
(Lateral Structure)
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Breach Model Configuration Options
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Single 2D Area with Boundary Conditions

«— Cherry Creek Outflow

Cherry Creek Dam Outflow
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_ Geometric Data - Expanded Model - Final Mesh
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Mine Tailings Dam Failures
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Brumadinho Dam Failure
25 January 2019

e 270 Deaths

3 Years After
Mariana Failure

Images from dw



https://www.dw.com/en/brazils-vale-to-pay-damages-over-deadly-mining-dam-collapse/a-49532655
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Figure 11. Brumadinho and Montecito model results with SWE and DW equations. The DW models did not differ substantially from the SWE simulations.




