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Rock-filled wire-mesh basket 
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1 m 
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Project Construction 
1960-1963 

Gabion walls 

1,724 m 
4,870 m3 of fill  

4.5 km long reach 



Gabion deflectors 

53 m 



Channel bulldozing 

Gabion sills 
405 m 

8,600 m3 



Project Evaluation 
2014 

1,412.7 m of  
remaining gabion walls 

What is the long-term impact (50 years)  
of extensive channel stabilization  

in an area with few other human impacts? 
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average slope 
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1989 Research Article 
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2014 Gabion Assessment 

Failed 
Damaged 

Intact 



Failed  
<50% Full 

>50% Broken Wires 



Failed 
Tilting >30o 



Failed 
>150% Elongation 



Failed 
Tilting >30o 

>150% Bulging 



Damaged         
 

Tilting 10°- 30° 
50-90% Full 

5-50% Broken Wires 
110-150% Elongation, 

110-150% Bulging 

Failed  
 

<50% Full 
Tilting >30o 



Damaged         
 

Failed Apron 



Tilting 0°-10° 
90-100% Full 
0-5% Broken Wires 
100-110% Elongation 
100-110% Bulging 

Intact 

57.6% of the full length of remaining walls were intact 



1963 1973 1988 2014 

No Damage - 10 3 1 

Apron - 2 7 2 

Settled 4 7 7 3 

Major - 4 6 2 

Toppled - 1 1 15 

Total - 24 24 23 

Still Functioning - 19 14 3 

Effectiveness 
Reduced - 3 7 10 

No longer 
functioning - 2 3 10 

Toppled if any portion = no longer functioning 

Gabion Wall Classification 
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Upper Reach 

d16 = 26 mm 
d50 = 142 mm 
d84 = 455 mm  



Upper 
Reach 

wire from 
failed sills? 





d16 = 24-45 mm 
d50 = 71-104 mm 

d84 = 194-223 mm  

Middle Reach 



Middle 
Reach 



Middle Reach 

damaged sills 



2014 1961 

Historic Photograph Replication 

Sill 
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exposed aprons 
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Reach 



Middle 
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2.5 m 
degradation? 



Middle Reach 
Gabion Wall 13a 

damaged  
wall 

damaged  
wall 



Middle Reach 
Gabion Wall 13a 

standing 
waves 

Channel Narrowing = Increased Stream Power 
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Middle Reach 
Gabion Wall 20 





Lower Reach 

d16 = 4-46 mm 
d50 = 37-97 mm 

d84 = 91-194 mm  



Lower 
Reach 

avulsion & widening 

overflow 
channel 



Lower Reach 
Gabion Wall 23 

avulsion 

designed 
path 
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Reach 

widening? 

avulsion & widening 

overflow 
channel 
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widening? 

avulsion & 
widening 

avulsion & widening 

overflow 
channel 



widening & 
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Reach 



Continuing Concerns 
 

Increased Stream Power 



tree growth 
on wall 

tree growth 
on apron 



Lower Reach 
Gabion Wall 25 

attached 
fallen trees 



Conclusions 

• All gabion sills failed, increasing chance of degradation 
 

• Gabion walls narrowed flow and increased localized 
sediment transport capacity 
 

• Bed scour undermined walls, toppling walls into channel 
and increasing channel narrowing and shear stress  
 

• Increased sediment supply created local avulsions and 
channel widening, especially in the lower reach 
 

• Channel has little chance for stabilizing in the near 
future 
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