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1. What is Unsteady Flow?
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Which do we use for Dam Breach?

Objectives:

• Timing
• Attenuation
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Shallow Water Flow Equations



9

Momentum Equation

Diffusion Wave Equation
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https://youtu.be/nEr87YpHnzA https://youtu.be/nEr87YpHnzA
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Single 2D Area with Boundary Conditions
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Cherry Creek Dam Outflow

S. Platte River

Emergency Spillway

Clear Creek

Cherry Creek Outflow
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Monticello 
Dam 
Breach



23

Upstream of Dam
D

o
w

n
st

re
am

 
o

f 
D

am
XSs

2D
SA

XSs

SA

2D



Monticello 
Dam 
Breach

24



25

Oroville 
Dam
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Oroville 
Dam
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Mine Tailings Dam Failures



Brazil Mine Tailings Failure
Modeling by Prof Leonardo Moura

University of Brasilia 



Brumadinho Dam Failure
25 January 2019

Images from dw

• 270 Deaths

• 3 Years After 
Mariana Failure

• Released 12 Million m3

https://www.dw.com/en/brazils-vale-to-pay-damages-over-deadly-mining-dam-collapse/a-49532655
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𝜏 = 𝜏𝑦𝑖𝑒𝑙𝑑 + 𝜏𝑣𝑖𝑠𝑐𝑜𝑢𝑠 + 𝜏𝑡𝑢𝑟𝑏𝑢𝑙𝑒𝑛𝑡 + 𝜏𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑣𝑒 + 𝜏𝑀𝑜ℎ𝑟−𝐶𝑜𝑢𝑙𝑜𝑚𝑏
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SWE vs DW


