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Large wood is not for everybody
 

• Should address an existing habitat deficiency 
•	 Channel stability-Goldilocks 

- Not too unstable 
- Not too stable 
- Slightly aggradational, with toe erosion primary bank .

erosion process 

•	 Raw material (large wood) availability 
• Site access for heavy equipment 
• Conveyance should permit some LW 
•	 Navigation, recreation 
•	 Downstream infrastructure 



If LW is for you, you must decide....
 

•	 What kind to use (species, dimensions) 
•	 Where to get it, and how to get it to site 
•	 What kind of structure to create 
•	 What dimensions to use for structure and spacing 

between structures 
•	 Anchoring or not 
•	 Impact (effects) analysis 

- Conveyance 

- Sediment transport, deposition, scour 
- Habitat 





Design basis
 

• Geomorphic analysis 
• Biological analysis 

•	 Site design 
- Professional judgment 
- Force and moment computations 
- Reach-scale flow/sediment modeling 
- Some combination 



Failure definition
 

• Structure transported away 

• Structure causes undesirable erosion or 
deposition 

• Structure fails to provide habitat benefit
 



What is the design condition?
 

• Peak Q for design life 

• Bankfull discharge-highest velocity 

• Prolonged high flow 

• Just barely overtopped after long dry period 

- Maximum wave drag 

- Maximum buoyant force 



Based on design condition, select values for.....
 

• Wood density (0.4 to 0.5 x P )w

• Drag coefficient (up to 6) 

• Lift coefficient (-4 to 31) 

• Soil strength (nil to ) 

• Safety factor (Do you feel lucky?) 

• Design life for wood (very regional)
 



LW Tests Conducted in Stillwater] OK]
 
Grassed Channel 

Initial tests were conducted 
with cylindrical logs to verify 
results of scale model tests 
conducted at lower Re. 



Formation of standing wave, PVC "log"
 



Wave drag important when flow just
 
overtops structure
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Log with long branches, rotation 2 Ro o tw a d , rotation 2 
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Effect of LW complexity on CD
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Bed shear as a Function of Stem Density
 
Lopez and Garcia, 1997 

Dimensionless bed shear velocity 
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Factor of Safety. LWDS 24. event of Nov 29. 2001 LTH1
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Uncertainty analysis 
Microsoft Excel - gravel bed LWS design Cd (2 ,8) CL (1 ,8).xls 
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Summary 
•� LW structures will interact with river environment by 

- Accumulating or losing LW 
- Sediment scour and deposition 
- Decay 

•� Hydraulic behavior sensitive to stem density 
•� Successful design is a result of extreme good luck or careful 

consideration of many factors 
Ice 

- Impacts from bedload 
Impacts from floating debris 
Beavers� 
Dynamic effects� 

•� Designers must communicate risk and uncertainty to 
stakeholders 


