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Doubling the velocity increases the 
required rock weight by a factor of:

• 2

• 4

• 8

• 16

• 32

• 64

Poll Question
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(Supplied: Corina Harp/Ravensthorpe Agricultural Innovation Network)

Source: ABC News: Mark Bennett

Source: Corina Harp/Ravensthorpe Agricultural Initiative NetworkWestern Australia
2017



z
Krey Price

NSW 2021WA 2022

SA 2022QLD 2022

Source: Rob Minson via ABC News

Source: Spud's Roadhouse

Source: ABC News

Source: ABC News
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Source: Tweed Shire CouncilSource: Childers-Biggenden
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Extent of Protection

Brisbane River 2011
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1D Assumptions:

• Water surface elevations are flat 
across a cross section

• Velocities are flat across a cross 
section

• Energy gradient gradient levels 
are flat across a cross section

• Velocities are depth-averaged

• Normal (perpendicular) depth = 
vertical depth

• Horizontal length = slope length
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1D Modelling 
Assumptions 
& Limitations

A

B

C



z
Krey Price



z
Krey Price



z
Krey Price

Austroads 2013 Austroads 2018

Australian national guidance for rock sizing
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Australian national guidance for rock sizing
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Australian national guidance for rock sizing

𝑫 = 𝟑𝟓𝑽𝟐
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1D Assumptions: Horizontal Variation
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$HWRS 2021 Recommendations

• Check using at least 3 methods:
• Velocity                  D50=a*V2

• Shear                      D50 = Sf* τ

• Velocity & Depth

• Clarifications needed:
• Application:

Channels vs. Structures

• Gradation:
D10, D50, D90 by total weight

• Shear and Velocity Adjustments:
1D vs 2D vs 3D

• How to apply the USACE method
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1D Assumptions: Horizontal Variation

Austroads 2013 and DTMR 2010
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1D vs 2D Assumptions: Horizontal Variation
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1D Assumptions: Horizontal Variation

• 2/3 vs 4/3 = 
64x Weight!

Velocity adjustments not 
included in Austroads
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Effect of bends
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Effect of bends
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1D Assumptions: Horizontal Variation
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1D and 2D Assumptions: mild slope
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1D and 2D Assumptions: Vertical Variation
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1D and 2D Assumptions: Depth-averaged
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1D and 2D Assumptions: Depth-averaged
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Vertical Variation
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Horizontal Length
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1D and 2D Assumptions: mild slope
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1D and 2D Assumptions: mild slope
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1D and 2D Assumptions: mild slope
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1D and 2D Assumptions: mild slope
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3D Scour Modelling
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3D Scour Modelling
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3D Scour Modelling
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3D Energy Dissipation
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3D Scour Modelling
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3D Weir flow vs orifice flow
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3D Weir flow vs orifice flow

100mm max
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https://toolkit.ewater.org.au/Tools/RIPRAP

https://toolkit.ewater.org.au/Tools/RIPRAP
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Limitations:

s<2%

F<0.8

4<d:D30<30
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Extent of Protection

!

• D50= 4m, W50 =  40 tonne

• D90= 6m, W50 =150 tonne
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Extent of Protection

• Estimating riprap size 
from 2D shear stress 
(with safety factor)
vs. 35 * V2
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Austroads 2013

Numerical sediment transport modelling
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Recommendations

• Check using at least 3 methods:
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Applying 2D and 3D results to 1D methods
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Extent of Protection
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Floodwaters moved this particle 2km downstream in 
less than 6 hours. Guess its weight:

• 1 t

• 10 t

• 100 t

• 1,000 t

• 10,000 t

Krey Price

Poll Question
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Erosion mechanisms
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Additional resources
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www.catchmentsandcreeks.com.auwww.hydroschool.com/riprap/

http://www.catchmentsandcreeks.com.au/
http://www.surfacewater.biz/riprap/
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• Doubling the velocity increases the 
required rock weight by a factor of:

• 2

• 4

• 8

• 16

• 32

• 64

Krey Price

Poll Question
•V=3 m/s  D50= 315mm    W50 =      43 kg

•V=6 m/s  D50= 1260mm  W50 = 2775 kg
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W

V

3 x 2 = 6

𝑾 ∝ 𝑽𝟔𝑫 ∝ 𝑽𝟐

𝟏𝟕𝟓𝟑
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USBR 1956

Wrong by a factor of 4!
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Recommendations
• Check stability using at least three 1D 

methods:
• Velocity                  D50=a*V2

• Shear                      D50 = Sf* τ

• Velocity & Depth

• Clarifications needed:
• Application:

Channels vs. Structures

• Gradation:
D10, D50, D90 by total weight

• Shear and Velocity Adjustments:
1D vs 2D vs 3D

• How to apply the USACE method
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QUESTIONS?


