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2. Scaling Considerations 
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Figure 5 Photos of a model setup with ADV and underwater cameras
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Figure 7 
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(a) Underwater video footage showing flapping of 

leading edge of ACMs 

 
(b) 3D FARO scan post test 

Figure 10 ACMs moving during testing 

 
This is different from wave damage on coastal 
structures where rocks can be damaged during 
down rush of waves (i.e. pulled from structure). 
Movements of rock on a slope from propeller wash 
jets were generally observed in the region directly in 
front of the jet. A 3D laser scan was performed 
before and after each test to accurately evaluate the 
damage (Figure 9). 
 
5.2 Rock Bags 
Rock bags were usually stable for the conditions 
tested (Figure 11). As per rocks, the jet pushed the 
bags up and into the slope resulting in greater 
stability than originally expected. The bags were 
susceptible to jets at angles.  Also being a single 
layer, if a bag was moved then large sections of the 
slope could become unstable. The long-term 
integrity of the bag fabric was not assessed.  
 

 
Figure 11 Rock bags on revetment slope in front of bow 
thruster setup 

 
5.3 Grout Mattresses 
Grout mattresses were found to be potentially 
unstable when propellers were placed above them 
due to uplift forces. Damages are generally 
expected to result from jet impact. However, the 
failure mechanism observed for grout mattresses 
was due to the uplift of units when located directly 
under the propeller (Figure 12).    
 

 
Figure 12 Concrete mattresses located directly under the 
propeller moved 

 
5.4 Erodible Bed 
Testing with an erodible bed showed the formation 
of a scour hole (Figure 13). The rocks or armour 
units were observed to fall into the scour hole. The 
toe of the structure is critical for the stability of a 
design solution.  Whether the armour be ACMs, 
rocks or rock bags, the structure needed to be 
flexible enough to slump into this scour hole and 
avoid undermining.  Alternatively, a toe trench 
needed to be constructed in advance. 
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